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A B S T R A C T
The main aim of this study is to investigate the problem of rural 
unemployment in developing countries with special reference to the Chitawan 
Valley (in Nepal) experience. A brief review of the existing literature 
relating to the theoretical framework of the subject is undertaken first.
This is followed by the required background information on Nepal.
The general hypothesis postulated is that the valley, initiated as a 
resettlement area nearly a quarter of a century ago, is rapidly heading 
towards a labour surplus stage.
Extreme inter and intra farm heterogeneity in the sample with respect 
to resource availability and input application necessitated the adoption 
of a synthetic farm approach. Farm size, land type and level of tech­
nology were considered to be the main criteria around which the synthetic 
farms were constructed. Various methodologies for measuring unemployment 
were discussed and the ’labour available versus labour required’ variant 
of the ’labour utilisation approach' was used. Accordingly, the labour 
utilisation rate was computed for each farm situation by comparing the 
labour employed (given by Leontief type fixed labour input coefficients) 
with the annual regular labour available. Given the small size of the 
sample (55 farming households) the application of the powerful non- 
parametric test was deemed effective to check the validity of the results.
The analyses undertaken indicate the prevalence of underemployment in 
all the farm situations considered. Unemployment was generally identified 
as being only seasonal in nature and was concentrated during the winter 
months. The observed unemployment was attributed, in part, to the monsoonal 
pattern of agriculture. .Hence, promoting employment through irrigation 
development seems to be advisable.
(V)
In terms of the average physical product of labour, underemployment 
is particularly serious among the small farms. As output maximisation is 
the driving force in the small farm situation, where household labour is 
in excess in relation to the available land resources, unpaid family 
labour is lavishly utilised. Lack of access to land, therefore, appears 
to be a major cause of unemployment in small farms. Work opportunity out­
side the family farm is also limited due to factors such as under­
utilisation of land in large farms, coincidence of demand for extra labour 
during peak seasons, and socio-cultural barriers against the hiring out of 
family labour.
Improved biological-chemical technology increased labour intensity of 
farming due to high cultivation standards of new seeds. Since, by 
definition, mechanisation means increasing the capital component, this 
aspect could hardly be ignored in the present study. Use of tractors 
displaced human (and animal) labour in land preparation. A combination of 
seed-fertiliser technology and mechanical technology of the land augmenting 
type - by increasing the labour requirement per hectare, and by increasing 
the area under cultivation - had the effect of promoting employment of both 
family and hired labour.
A number of possible courses of action are suggested and include 
measures such as land redistribution, water management provisions, changes
in cropping systems, and easy access to farm credit and inputs.
(Vi)
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1CHAPTER I 
INTRODUCTION
1.1 Organisation of the Thesis
The introductory chapter sheds some light on the growing problem 
of rural unemployment in developing countries. It summarises the 
underlying causes and consequences, and suggests remedies for the problem 
in view of the development experience of these countries. A review of 
some theoretical literature on the subject is then undertaken. The 
case of Nepal is examined in Chapter 2. In the light of the general 
experience with rural unemployment in developing countries, this inquiry 
is deemed useful towards gaining a better understanding of the problems in 
the Chitawan Valley which are dealt with in the next two chapters.
Chapters 3 and 4 focus specifically on the rural unemployment 
situation in the Chitawan Valley, an area of increasing agricultural 
importance in Nepal. Apart from discussing various methodologies 
devised for measuring rural unemployment, Chapter 3 also describes the 
study area, the sample and the data collection procedures. Empirical 
analysis of the data is presented in Chapter 4.
Finally, Chapter 5 of the thesis contains a summary of the study, 
the conclusions arrived at and possible policy implications based on 
the Chitawan Valley experience.
21.2 The Problem and Justification for its study
1.2.1 Employment in relation to economic growth
Recent years have witnessed a significant change in attitude on the 
part of economic policy-makers at both national and international levels 
towards the problem of unemployment and closely related features such as 
income distribution. An example of the growing attention received by 
these issues is provided by the step taken by the United Nations in dubbing 
the 'Second Development Decade', i.e. the decade of the 1970s, as the 
'Employment and Income Distribution Decade'.
The increasing concern with the problem of unemployment in developing 
countries arose from the realisation that economic growth may be a neces­
sary but not a sufficient condition for economic (and social) development. 
According to Langethe state of underdevelopment of a country is gauged 
by the following inequality, that is, N < Nq,
where N = total employed labour force,
and N = population of working age
(economically active population)
The limitations of a country's output growth rate as an indicator of 
economic development has prompted economists to consider the level of 
employment as a relevant criterion for economic development (Seers, 1970). 
Galensan and Pyalt (1964) indicate that the relationship between output 
growth and factor inputs of labour and capital may be more closely 
associated with the former than with the latter, and, because employment 
yields an output (Sen, 1966), it is a self-evident aspect of the problem 
that labour is an important factor of production in countries endowed with 
abundant labour. Labour underutilisation in the form of unemployment and 
underemployment represents low income and the loss of potential output. 
Human resources currently unemployed ought to viewed as a national asset 
rather than a burden.
1 Quoted by Peacock (1971).
3A comprehensive survey on the problem of unemployment by Turnham 
(1971) reveals some pessimism: the past performance of the developing
countries are suggestive of the fact that their future growth rates will 
not rise fast enough to absorb the expected increment in the labour force.
It can be seen from Table 1.1 that the past growth rates of various 
regions are less than those required to reduce unemployment by the year 
1980. The latter are higher by 21 percent in west Asia and 91.1 percent 
in North America compared with achievements in the past for all the regions. 
The fact that higher rates of economic growth alone do not guarantee high 
levels of employment thus appears to be a matter of concern.
1.2.2 Conflict between employment and complementary objectives
The proposition of conscious employment policies aimed at attacking 
directly the unemployment problem has, however, not remained unchallenged. 
Critics have argued that the question of poverty is so central in many 
developing countries that any separate concern with unemployment is mis­
leading. The poverty school of thought takes the output maximisation 
view, placing reliance on the Keynesian approach for combating unemployment 
and inequality in income distribution through redistributive measures. The 
basis of the argument is that increasing the employment level does not 
guarantee a rise in productivity. The relationship between employment and 
output objectives has probably excited most discussion.
It is understood that a relatively higher weight attached to the 
output maximisation objective is justified on the grounds that ceteris 
paribus a higher economic growth would lead to a higher level of employment. 
On the other hand, as Thorbecke and Stoutjesdijk (1971) argue, since every­
thing does not necessarily remain constant, the validity of the presumption 
is subject to doubt. In fact, cases of both complementary and trade-off 
objectives between employment and growth under different situations are 
possible and have been demonstrated by Peacock (1971) and Reynold (1965).
4TABLE 1.1
OUTPUT GROWTH RATES REQUIRED TO
REDUCE UNEMPLOYMENT RATES TO 5 PERCENT IN 1980
Regions
Increment in 
unemployment 
as percent 
of
labor force 
1965-1980
Range of 
unemploy­
ment as 
percent of 
labor force 
1980
Required 
annual 
output 
growth 
rate for 
reducing 
un­
employment 
rate to 5 
percent in 
1980
Past
growth
(1950/52
1964/66)
Percentage 
difference 
between 
required 
growth-rates 
and past 
growth-rates
South Asia 7 12-17 5.8 3.8 52
West Asia 12 77-22 8.6 7.1 21
East Asia 8 13-18 7.7 5.7 35
North Africa 19 24-29 7.7 3.9 97
Sub-Sahara-
Africa 3 8-13 6.0 4.1 46
Middle-
America 7 12-17 9.2 5.8 58
South-
America 4 9-14 8.3 4.3 93
Less Developed 
Countries Average 7 12-17 6.4 4.7 36
Source: Adapted from 1. Turnham, D. (1971), The Employment Problem in
Less Developed Countries: A Review of Evidence, Paris, O.E.C.D.
Development Centre, p.116, and 2. Yotopolus, P.A. § Nugent, T.B., 
(1975), Economics of Development: Empirical Investigation.
5Leaving this highly debated issue aside the purely output maximisation 
view is commonly objected to on the following grounds:
(i) An automatic advantage associated with preferring employment 
to output is that job creation and the consequential wage payment 
is the most effective mechanism for income redistribution to those 
who would otherwise remain unemployed. Work sharing rather than 
income sharing provides an opportunity to promote employment as well 
as growth (Stewart and Streeton, 1973).
(ii) In the event of a political acceptance to use fiscal tools, 
the actual institution and enforcement of these measures impose a 
heavy administrative burden which many countries are not equipped to 
bear and/or handle. At the same time, the existing tax systems are 
not very progressive and may be essentially regressive in nature 
(Edwards, 1974).
(iii) The social advantages of actual participation in production 
are superior in many ways to the mere participation in sharing the 
benefits. The psychological aspects of prolonged unemployment 
(i.e. the feeling of being unwanted) are reflected in a sense of 
growing frustration, lack of human dignity, and is demoralising;
'. . . employment gives a person the recognition of being engaged in 
something worth his while’ (Sen, 1966, p.5).
There can be other disadvantages and dangers, for example, political
2instability, in widespread unemployment. Such an intensification of 
political unrest and social resentment, as well as polarisation of the 
community arising from growing unemployment levels are certainly not
2 Lele and Memmor (1971) have pointed out that Prime Minister Indira 
Gandhi’s sweeping victory is to be consumated through the increased employ­
ment of the poor.
6conducive to development; instead, they may retard economic growth and 
endanger output levels.
1.2.3 Rural unemployment in developing countries
This section concentrates on the specific issue of ’rural unemploy­
ment’ .
Rural unemployment in peasant societies of developing countries can 
take several forms. Firstly, open or structural unemployment exists in 
some heavily populated areas such as India where the agricultural worker 
has no access to land (landless workers). In situations where the worker, 
as a member of the land-owning family, is living with the family, under­
employment is more often the case. It may be voluntary or involuntary, 
depending upon the volume of production and socio-cultural factors. Under­
employment is generally seasonal due to the very nature of the farming 
business demanding supplementary labour during peak periods and none at 
other times. In purely economic terms, underemployment (also called 
disguised unemployment) denotes a condition where the marginal product of 
the worker is zero or even negative. In traditional societies, so long 
as the individual contributes labour to the family farm, he is entitled 
to a subsistence share of the total produce, thus, even if his marginal 
product is zero, he is actually employed in that he receives the average 
product.
Rural unemployment rates in some Asian countries depicted in Table 
1.2 are seemingly quite high. The lowest rate is recorded in India which, 
on the other hand, is the second largest populous country in the world 
and where 80 percent of the population is living in rural areas thereby 
suggesting a high rate of unemployment and underemployment.
7TABLE 1.2
RURAL UNEMPLOYMENT RATES IN SOME SELECTED ASIAN COUNTRIES
Country Year Unemploymentrate
Ceylon 1959-60 10.0%
1968 10.4%
India 1961-62 3.9%
Iran 1966 11.3%
Philippines 1967 6.9%
Syria 1967 4.6%
West Malaysia 1967 7.4%
Source: Yotopoulos, P.A. and Nugent, T.B. (1976),
Economics of Development: Empirical
Investigations, Harper and Row, p.205.
Considering the absolute size and the rate of growth of the labour 
force which are generally much higher in the developing countries than 
in the developed countries, the unemployment problem in the former appears 
to be even more serious than in the latter, in a comparative sense. More 
than two-thirds of the world's total population of four billion are living 
in the developing countries, with Asia alone supporting more than one-half 
of the world's total. Such an uneven pattern in population distribution 
is due partly to the impact of the demographic transition - reduced death 
rates made possible by the use of advanced medical techniques developed in 
the Western countries, and accompanied by non-reduction in birth rates.
In the developing countries, the population pyramid and its age 
structure is heavily skewed towards the young age group. The population 
group of up to 15 years of age accounts for more than 40 percent of the 
population in developing .countries in contrast to only 15 and 25 percent in 
Europe and North America respectively. Such a large proportion of the
8young age group in the developing countries implies a current lower rate 
of labour force participation and is expected to be translated into a high 
growth in labour force in the future as the group attains maturity. This 
addition to the labour force is believed to be at a rate higher than in 
developed countries due to higher fertility rates in the developing 
countries.
In addition, population control policies initiated by many developing 
countries are subject to a great deal of controversy in relation to their 
long run effects on the economy. For instance, Simon (1976) has projected
that such policies will be of little, if any, help in the short run.
Firstly, their immediate effect is likely to decrease the total number of 
childbearing years among the female population, thus releasing more female 
labour. Secondly, as the population control programs are still in their
infancy, their effect will be neutral to the national growth of the labour
force in the short run. Thus the age distribution pattern of the present 
population will have the effect of swelling the labour force for many years 
ahead. In other words, the section of the population which is going to 
enter the labour market in the next decade or so has already been born.
The labour force growth rate shown in Table 1.3 indicates that the 
average annual growth rate of the labour force between 1950 and 1980 
increased from 1.7 to 2.3 percent in the developing countries as against 
the maximum rate of 1.1 percent for the same period in the developed
countries.
9TABLE 1.3
ESTIMATED ANNUAL GROWTH RATE OF LABOUR FORCE
Countries
Rates of growth
1950-65 1965-80 1970-80
Developed 1.1 1.0 1.0
Developing 1.7 2.2 2.3
Source: Turnham, D. (1971), The Employment Problem
in Less Developed Countries: A Review of
Evidence, OECD Development Centre, Paris,
P *31.
1.2.4 Structural transformation
The employment of a vast majority of the labour force of the non- 
Communist third world has been in agricultural sectors as can be seen 
from Table 1.4.
It would not be implausible to cast some doubt about the accuracy of 
the census data in the relatively earlier periods from the standpoint of 
gradual refinement in statistical methods over the years.
The data suggests that the labour force engaged in agriculture more 
than doubled between 1900 and 1970, and consistently exceeded two-thirds 
of the total except in 1970 when it still constituted 66 percent of the 
total. It is also noted that despite the slight fall in the relative 
position of agriculture, particularly after 1950, the absolute number con­
tinued to increase by 131 million to 435 million in the twenty years' period 
from 1950 to 1970.
The economically active population in agriculture in these countries 
is estimated to have grown by 80 million workers in the ten-year period 
between 1950 and 1960. The manufacturing industry, which was expected to 
absorb labour from agriculture on a significant scale, provided only 14.5
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TABLE 1.4
STRUCTURAL CHANGES IN THE NON-COMMUNIST 
THIRD WORLD COUNTRIES - SECTORAL EMPLOYMENTWISE
(in millions)
Sectors 1900 1920 1930 1950 1960 1970
Agriculture 213.0 238.0 249.0 304.0 366.0 435.0
(77.9) (77.6) (76.6) (73.3) (70.7) (66.0)
Total
Non-Agriculture 60.0 68.0 76.0 111.0 152.0 225.0
(22.1) (22.4) (23.4) (26.7) (29.3) (34.0)
Extractive
Industries
1.1
(0.4)
1.3
(0.4)
2.5
(0.6)
3.2
(0.6)
Manufacturing
Industries
26.5
(9.8)
26.0
(8.5)
27.7
(8.5)
31.5
(7.6)
46.0
(8.9)
85.0
(13.0)
Construction 2.9
(1.0)
3.6
(1.1)
7.2
(1.8)
10.6
(2.0)
Trading, Banking 16.4
(5.4)
17.6
(5.4)
24.2
(5.8)
30.8
(5.9)
Transport, 
Communications
33.5
(12.3)
4.9
(1.6)
6.0
(1.8)
8.3
(2.0)
11.4
(2.2)
140.0
(21.0)
Services 16.9
(5.5)
19.9
(6.1)
37.0
(8.9)
49.9
(9.6)
Total
Agriculture + 
Non-Agriculture
273.0
(100.0)
306.0
(100.0)
325.0
(100.0)
415.0
(100.0)
518.0
(100.0)
666.0 
(100.0)
Source: Bairoch,
Du Tiers
P. , La 
-Monde,
Structure
1900-1970.
de la Population Active
(Figures within parenthesis indicate percentages of the respective 
totals; the absolute figures in the ’Total Non-Agriculture’ row 
are rounded up.)
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million extra jobs while the labour force in this sector itself has grown 
by 7 million by natural increase in the same period (Bairoch, 1975). Some 
improvement in labour absorption by the manufacturing industry is noticed 
in the post-1950 period, prior to which it had remained virtually stagnant. 
The relatively high level of employment in the tertiary sector (mainly 
trade and banking, and services subsectors) is attributed to the rapidly 
increasing commercial activity and public services. On the whole, 'the 
conclusion emerges that the growth of employment in manufacturing has not 
provided jobs for more than 10 percent of the surplus rural labour force1 
(Bairoch, 1973, p.163).
The crux of the preceding arguments is that so long as the industrial 
sector cannot productively absorb the rural unemployed labour, employment 
opportunities must be provided by the agricultural sector and this 
pressure will persist for a long time to come. Industrial development has 
clearly not been handicapped by constraint in the supply of rural labour. 
Essentially,'the most important single factor influencing a developing 
country's ability to absorb a growing labour force into productive employ­
ment is the type of strategy pursued for developing its agricultural 
sector' (Johnson and Cownie, 1969, p.569). Despite the key role of agri­
culture in economic development (Johnson and Mellor, 1961, pp.572-581), 
this sector has received considerably less attention than it deserves.
Agriculture in many developing countries has suffered a worsening in 
terms of trade due to favourable national policies towards industrialis­
ation with which economic development is often equated (Gaitskell, 1972) . 
Artificially low interest rates which underprice capital and induce down­
ward pressure on farm prices have all imparted a bias to capital intensive 
techniques (Meir, 1970, pp.433-437). Upwards pressure on wage rates 
through minimum wage rate legislation and pressures from trade unions is 
also becoming evident through the encouragement of capital by lowering the
12
price ratio of capital to labour. Within the agricultural sector itself, 
technology has been increasingly biased against the biological sources 
of power as mechanical devices are made available at subsidised rates.
The situation is further aggravated due to heavy population pressure on 
cultivated land which has resulted in accelerated fragmentation of land 
holdings, low labour productivity in terms of output per worker, 
decreased rural savings, and consequently declining employment opportuni­
ties .
1.2.5 Trade, aid and investment
Although not intended, external factors such as foreign trade, aid and 
investment also appear to act against employment generation in developing 
countries.
One feature of these countries is the continuing decline in the 
proportion of the export trade component in their national incomes. Their 
exports are mainly composed of primary commodities, for which the world 
elasticity of demand is substantially lower than for manufactured products. 
Although exports of manufactured goods have been expanding in recent years 
compared with exports of primary products, manufactures still represent 
only a relatively small proportion: it amounted to 18 percent of the total
exports of developing countries in 1970. Moreover, the trade is limited to 
only a few developing countries. In 1970, for example, 70 percent of the 
total exports were shared by ten countries (UNCTAD, 1972).
Examining the prospects of manufactures export promotion in relation 
to absorption of surplus labour, Tyler (1976) concludes that the manu­
factures export industry suggested to, and adopted by larger countries 
such as Brazil, India and Mexico (as against the traditionally export- 
minded economy of Taiwan, and the city-states of Hong Kong and Singapore) 
provides no solution for resolving the unemployment problem.
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In addition, imports have been rising faster in the developing 
countries because investment programs require an expanding volume of 
machinery and equipment. External assistance in the form of loans and 
aid often restricts the use of aid to the capital (mostly imported) com­
ponent of the project. The capital intensive sector has easy access to 
credit at low interest rates in the international money markets, giving 
rise to a situation of financial dualism. Aid-financed and privately- 
owned foreign industries are usually established in urban areas offering 
little scope for rural labour absorption unless there is mobility of 
rural labour.
As the situations experienced by developing countries have not been 
similar, a word of caution about the dangers of generalisation is in 
order. It is important to bear in mind that international comparison can 
be notoriously misleading due to dissimilarity between countries with 
respect to factor endowments, agro-climatic conditions, farming, land 
tenure, marketing and other systems. Hence not one model, but a tool kit 
of models, each relevant to a given aspect of the employment problem as 
it emerges in a particular context, should be sought.
1.2.6 Objectives of the study
As will be shown in the following chapters, Nepal is no exception to 
the maladies of development discussed earlier. Accordingly, it is the 
main aim of this study to empirically investigate the rural unemployment 
problem in Nepal in line with the specific objectives listed below:
(i) to examine the quantum and nature of rural unemployment 
in Nepal with particular reference to the case of 
Chitawan Valley;
(ii) to study the impact of (a) farm mechanisation, and
(b) improved farming practices of human labour utilisation;
14
(iii) to draw and suggest policy measures aimed at over­
coming or mitigating the problem of rural unemploy­
ment on the basis of the findings.
1.3 The Theoretical Framework
1.3.1 The classical model
The whole of the literature on employment, underemployment and surplus 
labour can be said to be based on the theory of ’disguised unemployment’ 
propounded by Robinson (1936). The phrase was coined to designate the 
situation in which the workers were pushed into inferior jobs as self- 
employed (Myrdal, 1968). Unemployment was usually regarded as a temporary 
phenomenon characterised by maladjustment in the demand for, and the 
supply of labour. It was explained in terms of cyclical shifts in demand, 
low labour mobility and sluggish adjustment of wages and prices.
Keynesian theory identified unemployment as a cyclical under­
utilisation of labour caused by a deficiency in aggregate demand. It 
prescribed an increase in autonomous expenditure which will have a multi­
plier effect in bringing the involuntary labour and capital together, 
thereby producing an increased output flow.
The concepts derived from Keynesian involuntary tradition are not 
generally accepted as relevant to the situation in developing countries. 
The majority of the unemployed in these countries never had another type 
of job which, having been dismissed from a later job, they could be 
expected to resume.
Although the lack of unemployed capital (idle plant capacity) has 
been considered the reason for the limited applicability of Keynesian 
theory in developing countries (Rao, 1952), some spare capacities in 
machinery have been shown to exist in a number of sectors by Little et at. 
(1970, Chapter 3). The point is that such excess-capacity industries do
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not occur in a balanced form. In other words, the scope of output 
expansion in idle plants is constrained by simultaneous supply bottle­
necks elsewhere in the economy. Aggregate supply is rarely perfectly 
elastic in such a situation, so that pushing ahead deficit financing will 
merely result in domestic inflation and balance of payments disequilibrium 
(UN, 1972) .
Stewart and Weeks (1975) put forward an additional reason for the 
limited applicability of Keynesian theory in the developing countries 
situation:
The important point is that prima facie there is more reason 
to suppose that changes in money wages will cause changes in 
real wages, where the controlled sector forms only a small 
proportion of total activity, and this is the reason why the 
Keynesian attack on the idea of determining employment via 
control over money wages appears less effective in the context 
of developing countries; it is the dualistic nature of develop­
ing economies that reduce the effectiveness of the Keynesian 
critique. (Stewart and Weeks, 1974, p.94)
The question of wage manipulation in peasant economies where most
labour is provided from within the family does not simply arise. Even in
countries with a relatively large but foreign-owned industrial sector the
effective demand falls short of its potential as the direction of the
secondary and cumulative effects of investment is reversed from the host
country to the investing country (Singer, 1970).
Although originally borrowed from the Western world, the term
'disguised unemployment' has been widely used to describe the employment
situation of the traditional sectors of the developing countries. Schultz
(1964), discrediting the surplus labour hypothesis on the grounds of its
being founded on 'shaky theoretical presumptions', remarks cynically:
The industrial mass unemployment observed at home, so it is 
believed, had its counterpart in labour of zero value working 
in agriculture abroad. (Schultz, 1964, pp.58, 70)
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Lewis’ (1954) model of economic development with ’unlimited supplies 
of labour' later explored by other writers, particularly by Fei and Ranis 
(1964) has been the customary point of departure in the study of labour 
in developing countries. The Fei and Ranis model is basically an 
alternative to the Lewis model, the only major difference, as Hansen 
(1968) points out, being ’forced’ industrialisation in the former and 
'natural' industrialisation in the latter. It may be appropriate to refer 
to these models as a family of Lewis-type models of economic development.
There are two sectors in the surplus labour model of development: 
rural and modern. The former is variously referred to as agricultural, 
traditional or subsistence sectors, and the latter as industrial, 
capitalist or urban sectors. Whereas land and labour are considered to 
be the main productive factors in the rural sector, those for the modern 
sector are labour and capital. The rural sector is labour intensive with 
variable technical coefficients, i.e. an elasticity of substitution 
approaching infinity. In contrast, the capital intensive modern sector is 
characterised by fixed technical coefficients (rectangular or kinked 
isoquants) suggesting an elasticity of substitution approaching zero.
The technological dualism just outlined is the main basis of the 
surplus labour hypothesis. Diagram 1.1 demonstrates the process of the 
emergency of surplus labour. The amounts of labour and capital used in 
the modern sector are represented by OK^ and OL^. The actual endowment 
of labour is OL^. The situation for full employment dictates that capital 
and labour should be available in proportions equal to the fixed capital 
labour ratio. In other words, the only condition for the redundant labour 
to be absorbed in the urban sector would be to increase the stock of 
capital. But since population growth is assumed to be taking place at a 
rate faster than that of'capital accumulation, the modern sector is unable
17
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DIAGRAM 1.1
to absorb the new entrants in the work force. Hence the only alternative 
for those who would otherwise remain openly unemployed is the rural sector 
which has variable technical coefficients. Consequently, land becomes 
the scarce factor and the production process becomes even more labour 
intensive in the traditional sector. Disguised unemployment, as defined 
earlier, is thus intensified with the result that marginal productivity of 
labour drops to zero or to a negative level. The social institutions in 
the rural sector do not permit the family workers to be openly unemployed
causing a situation where a large number of them merely appear to be working.
The surplus labour hypothesis assumes that the rural force is so large in 
relation to the available resources that a large proportion of the labour 
force can be withdrawn without diminishing the agricultural output and 
with very little change in the techniques of production. It follows that
this part of the labour force is free and is available for industrialisation.
The model views unemployment as a temporary phenomenon. Salient 
features of the model are presented in Diagram 1.2. Employment in the 
modern sector is guided by ordinary maximising principles and is measured
along the horizontal axis. The vertical axis represents output and real
18
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DIAGRAM 1.2
income. The modern sector is assumed to obtain rural surplus labour at 
a constant real wage rate, OW, which lies above the subsistence level of 
earnings in the rural sector; OW is assumed to exceed OS by 30 percent of 
the latter (Lewis, 1954). The wage differential is explained by the 
friction of moving labour from the rural to the modern sector, the friction 
caused by high living costs in the cities and the psychological cost to 
workers of shifting from the leisurely pace of village life to the stricter 
discipline of industry.
Labour transfer to, and its absorption in the modern sector which 
uses reproducible capital takes place at a rate determined by the rate of 
capital accumulation. Using a certain amount of capital, if the marginal 
productivity schedule of labour in the capitalist sector is given by 
(Diagram 1.2), the quantity of labour hired will be OL^. At this stage, 
the wage equals the marginal productivity of labour. Capitalists are 
assumed to reinvest the profit, represented by the area N, Q, W, after 
making wage payments. Ploughing back of the profit into more capital has
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the effect of raising the marginal productivity curve of labour to a new 
level, say Q^» so that OL^ units of labour will be hired. In this 
fashion, the process of employment expansion continues till the surplus 
labour in the rural sector is exhausted. The labour supply curve, which 
was infinitely elastic initially, slopes upward and wages start rising at 
this juncture.
The termination of the labour surplus condition has been termed the 
’commercialisation point’:
From this point on, real wage in the agricultural sector is 
equated with the marginal productivity of labour (i.e. 
determined by ’commercial principle’ rather than 'institutional 
forces' which signifies that labour has become a scarce factor. . . 
(Fei and Ranis, 1975, p.49).
The two conditions required for a successful reallocation of the 
surplus labour are:
(i) sufficiently high rates of capital accumulation and 
technological progress in the industrial sector, and 
(ii) sufficiently high growth rate in agricultural
productivity permitting a smaller section of the labour 
force to produce enough food for the whole population.
Nurske (1955) has also analysed the concept of surplus labour and 
considered the existence of 'disguised unemployment' as a situation no 
better than no employment at all. He has suggested that, since the same 
output level could be achieved by a smaller working population, it would 
be desirable to drain the surplus labour off the farm and put it to 
projects supported by disguised savings (the food consumed by those in a 
disguised sense) through taxation or direct control.
To sum up:
The salient features of the classical model are zero marginal 
productivity of labour (as the limiting case) constant wage
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ranges, and a dualistic wage structure between agriculture
and industry. (Yotopoulos and Nugent, 1976, p.206)
1.3.2 The modern view
Apart from the lack of hard empirical evidence to demonstrate the 
existence of surplus labour, the classical model of development has 
proved to be inconsistent with reality. The data on unemployment 
presented earlier in the chapter easily contradicted the theory which was 
believed to contain automatic mechanisms to restore full employment in 
the economy. Furthermore, the issue whether the labour supply curve the 
industrial sector is facing is perfectly elastic or not is irrelevant in 
that the labour force growth rate of more than two percent per year 
(Table 1.3) is, by itself, a clear indication of a guaranteed labour 
supply.
Arguing that even under a low level of technology an increase in the 
number of workers would result in some increment in agricultural output, 
Viner (1957) has denied the existence of surplus labour in agriculture. 
Schultz (1964) shares a similar opinion; his refusal to accept the surplus 
labour theory is discussed in section 3.1.1.
Jorgenson's (1961) neo-classical model dismisses the zero marginal 
productivity of agricultural labour and maintains the equality between 
marginal product and wages both in industry and agriculture. His theory, 
while retaining the idea of dualism, refutes the surplus labour hypothesis.
Sen (1966) has taken a new approach for establishing the condition 
necessary for surplus labour to exist. For that purpose, he uses a utility 
maximisation model and considers it pertinent to distinguish between the 
amount of labour and the number of labourers. He concludes that the 
marginal product of labour being zero is not a necessary condition for the 
existence of surplus labour. The surplus labour argument is valid only
21
when the marginal utility of income curve, as well as the marginal
disutility of work curve, are linear in the relevant region as shown by
3in Diagram 1.3.
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According to this version, so long as the marginal product of labour is 
constant over the said region, it need not be zero for the level of 
output to be affected by the removal of workers.
The incorporation of the seasonality element into the model sharpens 
its effectiveness (Stiglitz, 1964). For instance, very extreme seasonal 
inequalities in the demand for labour occur in the agriculture of monsoonal 
countries where work has to be concentrated in a short wet season. With 
the crucial assumptions that workers are (a) fully occupied maximising 
production during the peak seasons when labour suddenly becomes the 
critically scarce factor of production, and (b) maximising utility at other
Refer Yotopoulos and Nugent (1976) for details of the model. The 
authors indicate that with some modifications, the household model can be 
extended to the entire rural sector.
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times of the year, surplus labour cannot exist and a decline in output must 
take place as workers are withdrawn.
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CHAPTER 2
RURAL UNEMPLOYMENT IN NEPAL
2.1 Characteristics of a Labour-Surplus Economy
One of the best expositions of a labour-surplus economy is provided 
4by Ranis. A country with such an economy, he points out, is generally 
characterised by the following features:
(i) a low per capita income accompanied by a high rate of 
population growth;
(ii) a vast majority, possibly as high as 90 percent, of the 
population lives and works in the agricultural sector 
where the arable land/labour ratio is very low and 
limited land is the major constraint on output;
(iii) limited trade transactions with the rest of the world.
Nepal's economic performance, which is examined in the following 
sections, suggests that the country fits into the above framework and 
thus qualifies as a labour-surplus economy.
2.1.1 Economic growth in Nepal
The history of Nepal's experience with planned economic development is 
very short. The country first undertook adoption of economic growth as a 
national objective when the century-long feudal regime of the Ranas, who 
followed an isolationist policy, came to an end following a revolution.
The country has since then undergone four plan-periods of five years each
4 Quoted by Falae (1971).
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(except the Third Plan whose life was three years) and has launched a 
fifth plan - the largest and most ambitious ever - in 1975. During the 
four completed plan-periods, the country suffered from considerable 
development constraints and, as a result, economic growth has been less 
than satisfactory.
During all the plan-periods, the achievements remained below target 
in most sectors of the economy. The country's GDP grew at an average 
annual rate of 2.2 percent during the fourth plan period, falling far behind 
the target rate of four percent. The low growth rate was, not surprisingly, 
a continuation of the 2-2.5 percent annual growth rate which has persisted 
since national income estimates were first undertaken in the early 1960s.
The fifth plan, currently underway, aims at an increase in the GDP 
growth-rate of the range 4 to 5 percent a year. The growth rate of the 
agricultural sector is expected to lie between 2.3 and 3.6 percent a year 
and the joint growth rate for all other sectors is expected to be between 
3.0 and 7.5 percent a year. These target rates appear rather high when 
compared with the growth rates of 1.8 percent for agriculture and 3 percent 
for other sectors realised during the preceding plan period.
With an almost stagnant per capita income (estimated at $US111 for 
1975), Nepal today remains one of the lowest per capita income countries 
in Asia and the world. According to the United Nations' classification, 
Nepal falls into the 25 least developed countries category. The poor 
performance of the country's economy is largely attributable to the low 
productivity of the agricultural sector. Despite being the largest 
contributor to the national income (65 percent in 1972-73), the per capita 
GDP in that sector is as low as one-seventh (RS481) of that in the non- 
agricultural sector (RS3335) (Dhital, 1973).
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2.1.2 Population and Man-Land Ratio
Since about a decade ago, Nepal's real economic growth has been almost 
entirely neutralised by increasing rates of population growth. Table 2.1 
illustrates the trend of population growth in Nepal based on the data 
obtained from the decenniel censuses first initiated in the year 1911.
TABLE 2.1
POPULATION ESTIMATES AND PROJECTIONS
Year Population(’000)
Average 
annual growth 
(%)
1911 5,639
1920 5,574 -0.1
1930 5,533 -0.1
1941 6,284 1.2
1953 8,257 2.3
1961 9,413 1.6
1971 11,556 2.07
1976 12,857 2.16
1981 14,315 2.18
1986 16,051 2.30
Source: Central Bureau of Statistics (1974),
Population Projection for Nepal, 
1971-1986 (May).
It may be noted that the change in the size of the population has 
been of an irregular nature. Until about 40 years ago, the population 
was relatively stable. It actually declined by 1.9 percent between 1911 
and 1930. From 1930 onwards it increased steadily, with the exception of 
1961, and reached an average annual rate of 2.07 percent in the last 
census year (1971). No definite answer has been found for these erratic 
fluctuations but the following points contribute to our understanding of
the trend noted from Table 2.1:
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(i) Statistical discrepancies arising from crude methods of 
estimation in the early censuses, e.g., over-enumeration 
during the base year and/or under-enumeration in subse­
quent censuses.
(ii) The recruitment of the Gurkha soldiers into the allied
armies and subsequent casualties. The enlistment of the 
soldiers can also be expected to have had a negative 
effect on the number of potential births.
(iii) Heavy influx of the returning soldiers to the country
after the end of World War II would have contributed to 
the sudden rise in population in the 1952-54 census years.
(iv) Other factors such as the 1918 influenza epidemic (see
section 3.1.1), various natural calamities, and migration.
Although the population took 60 years (from 1911 to 1971) to double, 
on the basis of recent estimates of a growth rate of 2.0 to 2.4 percent 
per annum, it is expected to double in the next 30 to 35 years. Even the 
most conservative estimate puts the figure at 20 million by the turn of 
the century. The population growth rate, despite the present population 
control policy,is not expected to decline noticeably in the near future 
as the female population in the child-bearing age bracket is projected to 
reach about 3 million in the next decade. Improvements in public health 
standards have been shown to reduce the death rate per thousand by 10 
persons (from 29 in 1961 to 19 in 1975), accompanied by a reduction in the 
birth rate by only 3 per thousand for the same period (Dhital, 1970, in 
EAPD, 1972,pp.6-7). The population pyramid is heavily skewed towards the 
base as the data in Appendix 1 suggests. This implies that a declining 
proportion of the productive labour force will have to support an increas­
ing dependency rate.
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An effective family planning program has the effect of releasing 
resources leading to increased levels of consumption, saving or investment. 
A benefit-cost analysis reported by CEDA (1971, p.18) has indicated that a 
declining fertility rate will more than double the per capita GDP from 
Rs.890 in 1971 to Rs.1897 in 2001. At a constant fertility rate, the per 
capita GDP is projected to be Rs.1453. Similarly, the total investment 
figureswill be Rs.4332 million and Rs.3657 million in 2001 projected on 
the assumptions of declining and constant fertility rates respectively.
Past and projected population densities presented in Table 2.2 show 
that the pressure on land has been acute, and this pressure will continue 
to increase.
TABLE 2.2
POPULATION DENSITY 
(in sq. km)
Year Population density per total area
Population density 
per cultivated land
1961 64.74 308.3
1966 70.7 336.6
1971 79.5 378.5
1977 88.4 421.1
1981 98.4 468.8
1986 110.4 525.7
Source: National Planning Commission (1975) , The Fifth
Flan (1975-1980) in Brief, Nepal, p.47.
Average population density for the year 1977 is expected to reach 
about 421 persons per square kilometre of cultivated land rising to over 
1000 persons per square kilometre in some hilly regions. The man:land 
ratio in the Nepalese hills, in terms of cultivated land rather than total
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land, is higher than in many Asiatic deltas. The man:cultivated land 
ratio in the hills is three times higher than the average population 
density of India and 25 times higher than that of Bangladesh. In many 
hilly regions, the point of man:land equilibrium in the ecological sense 
has long been passed. This, as indicated in the final two columns of 
Table 2.3, is reflected in the smaller cultivated land area in the 
mountains and the hills than in the Tarai (flat land in the south, border­
ing India). The average farm size in the mountains has shrunk to 0.47 
hectares as against 1.6 hectares in the Tarai. The problem is not just 
one of more people per agricultural land area, but also that of low land 
and labour productivity coupled with the lack of modern farm inputs and 
technology (see EAPD, 1972, pp.135-136, and Pant and Jain, 1968, p.23, 
for an international comparison of crop yield rates).
Economic studies of Nepal unfailingly refer to the dualistic situation 
between the hills and the Tarai. Of the total cultivated area (16 percent 
of the country’s total land area), the Tarai accounts for 64.8 percent.
On the other hand, the hills - the traditional centre of the Nepalese 
population - supports 62.4 percent of the country's total population. 
Cultivation in the hills has already been pushed on to the marginal lands.
Land use is very intensive in the hills. Excessive population pressure 
and the resulting diminishing agricultural productivity has forced a 
section of the most deprived hill population to migrate southward for 
employment opportunities in Kathmandu, Tarai and further south to India.
This was reflected in the 1960s by the annual population growth rates of 
1.3 percent in the hills, 7 percent in Kathmandu and 3.3 percent in the 
Tarai, compared with the national average of less than 2 percent. Thus, 
even the relatively land surplus region of the Tarai is experiencing a
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rapid population increase. The population density per cultivated land 
area in the Tarai is already higher than that of Burma and Pakistan (NPC, 
1975).
Income distribution is more equal in the Tarai than in the hills.
ARTEP (1974) has shown that household income distribution, measured in 
terms of the Gini coefficient, was 0.51 in the Tarai and 0.43 in the hills. 
A separate computation by the World Bank shows the value of the Gini 
coefficient to be 0.49 in the Tarai and 0.41 in the hills.
A large number of Gurkhas, who are pensioned off or are still active 
in the Indian and British armies, remit part of their earnings to the 
hills. According to a NRB (1969) report, Gurkha remittances totalled 
Rs.38.6 million in 1967-68, and Rs.33.3 million for the first three 
quarters of 1968-69. With the gradual release of soldiers from the 
foreign armies, these remittances and pensions are expected to decline 
thereby depriving many hill villages of their income source.
Shand's (1969) 'limited land; static technology' condition used to 
describe the basic resource situation of Burma, Indonesia as dominated by 
Java, Thailand and Philippines, applies equally to the Nepalese case, 
particularly the hilly region. He defines this situation as one where 
the agricultural labour force continues to increase, the extension of 
cultivated area at the margin ceases, while resource productivity in 
agriculture remains constant or declines. At existing levels of 
technology, the agriculture in the hills is said to be operating at 
optimum levels of production, suggesting very little scope for output 
expansion unless technology is altered (NRB, 1970).
2.1.3 Migration, land-settlement and land reform
Inter-regional migration in Nepal, which is mostly south-bound, takes 
both temporary and permanent forms. During winter months, agriculture is
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slack in the hills, due to heavy snowfall or inadequate irrigation.
Limited trade and employment opportunities and the general food deficit 
situation in the dry season in the hills necessitates seasonal migration 
to the Tarai and India. During lean crop years, whole families leave the 
hills for the Terai to make a living. The winter migration period lasts 
from three to six months.
It is estimated that one-third of the economically active population 
migrates southward to supplement their meagre farm incomes. CEDA (1966) 
puts the figure for Doti and Salyan in the far western region at 30 per­
cent of the labour force. According to the World Bank (1976), the seasonal 
migration in winter (November/December to February/March) in search of off- 
farm employment for Rasuwa and Nuwakot districts is as much as one-half of 
the family labour force.
A typical picture of winter migration in Nepal is provided by the
following paragraph in a country report by the World Bank:
Farmer and son take what little farm surpluses they have and 
some livestock on their winter migration. They first try to 
find casual jobs in the larger valleys, failing which they 
trek for about a week to the Tarai or even to India, where 
the opportunity of finding work is greater, if they are lucky 
they may be employed as porters en route. On an average 
they find employment for about 40 days and earn about Rs.200 
each before they return for monsoon planting.
Permanent migration from the hills has been both of a planned and an 
unplanned nature. With the purpose of relieving population pressure in 
the most affected hilly areas, the Government started resettlement 
programs following malaria eradication in the Tarai in the mid-1950s. In 
the last decade, 67,000 families (400,000 migrants) settled on about 
150,000 hectares of Tarai land (about 80 percent illegally). It is 
estimated that only 8 percent of the 400,000 migrants received assistance 
from the Nepal Settlement Ministry. Of the remaining 774,000 hectares 
of forest land, only about 325,000 hectares have been considered suitable
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for farming purposes. At the present allotment rate of 2 hectares per 
settler's family, the remaining land area can absorb only 65,000 more 
families, assuming five members per family. This assumption is realistic 
on the basis of the present population density in the Tarai - three 
persons per hectare. (In the hills, it is 9 persons per hectare.) The 
Government has proposed a larger resettlement program for the five years 
through 1977/78 to settle about 3,000 families annually; but this settle­
ment rate will represent only about 25 percent of the estimated migration 
from the hills to the Tarai in the 1960s. As encroachment (squatting) is 
continuing, the country is reaching its frontier as far as the expansion 
of agricultural land is concerned. As there is little undeveloped land, 
continuing reliance cannot be placed on the population shifting policy. 
Even when there is new land to be opened up, this is often a costly and 
lengthy process. Increased timber losses from fuel wood and fodder 
extraction has been an added loss brought about by uncontrolled settle­
ment. Alternative solutions will have to be urgently found for improving 
the living conditions in the hills and thereby to discourage uncontrolled 
large-scale migration.
More will be learned about the working of resettlement projects from 
the next chapter which specifically deals with the Chitawan Valley - one 
of the first of such projects initiated by the Government.
Land reform is another program which the Government has undertaken 
with the objective of ending exploitation and of evolving gradually a 
system of peasant-proprietorship of land. Although the past feudal 
agrarian structure, with its complex tenurial systems, was abolished 
under various land acts, the progress in land ownership reform made to 
date has been less than satisfactory. The land ownership pattern in 
20 Tarai districts showed a highly skewed distribution with 3.4 percent
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of owners with 30 percent of the land and 54 percent of them with only
13 percent. As absentee landlordism still flourishes and the land released 
in the earlier programs did not reach the expected acreage, a second round 
of land ceiling fixation is long overdue. Fifty-four percent of owners 
have an average holding size of 0.38 hectares. Redistributing surplus land 
released by ceiling fixations at 6.8 hectares and 10.2 hectares from the 
present 17 hectares will have the effect of increasing the average size of 
the smallest group of farmers from 0.38 to 0.80 and 0.62 hectares respectively. 
There are, however, some landless tenants, as well as owner-cum-tenants, who 
would also be expected to have their share of the redistributed land (ARTEP, 
1974, IV, pp.32-34). The net effect would still be a substantial improve­
ment over the present situation but the continuation of the landlord/tenant 
system is also supported on the following grounds:
(i) to help increase productivity per acre and maximise 
marketable surplus (raising the smallholder's farm size 
would increase domestic food consumption and decrease 
marketable surpluses);
(ii) to allow capital expenditures to be shared between 
landlords and their tenants, and
(iii) to allow the introduction of technical innovation through 
the landlords. (FAO/UNO, 1966).
These arguments presume a 'willingness' on the part of the landlords 
to protect the tenant, which is not always true. General experience shows 
that with the assistance available from the Government in the form of 
inputs, e.g. machines on easy terms, eviction of tenants is taking place.
It will be observed in subsequent chapters that yield per hectare is, in 
fact, higher on small farms than on large farms. At low levels of con­
sumption, tradeable products may not expand proportionately with the
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increase in yield made possible by introducing new technology to small 
farms. However, the fact that agrarian reforms raise both production and 
employment (by increasing access to land) has been substantiated by 
Barbero (1961).
This paper supports the need for perpetual agrarian reform on the 
grounds of social equity and employment promotion because an owner-operator 
applies more labour (both mental and physical) to his farm because he owns 
it.
2.1.4 Employment structure of the Nepalese labour force 
Available data on the sectoral employment of the Nepalese labour force 
presented in Table 2.4 indicates that the dominant role of agriculture in 
the occupational structure of the country has scarcely changed between 1950 
and 1971.
Practically all of the Nepalese economy is agricultural. It is 
observed from the following table that 94.4 percent of the total employment 
is provided by agriculture. The relative position of the industrial and 
services sectors, taken together, decreased by one percent between 1950 
and 1960 and has remained almost constant since then (5.6 percent of the 
total in 1971).
A survey conducted by the Ministry of Economic Planning (1967) revealed 
that as much as 80 percent of the workers employed in many factories still 
belong to farming families. Only 4 percent of the Nepalese population is 
urban, but -
. . . even in urban areas one-third [of the dwellers] claimed 
agriculture as their work, while only 17 percent had profes­
sional, technical, administrative, or clerical occupations.
Furthermore there is no doubt that many households with 
workers predominantly engaged in Government or industrial 
paid employment also have agricultural income sources.
(ARTEP, 1974,pp.1-3)
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TABLE 2.4
EMPLOYMENT STRUCTURE OF THE 
NEPALESE LABOUR FORCE
Sector 1950 1960 1971
Agriculture 3,920,000 4140,000 4579,000
(93.4) (94.5) (94.4)
Industry 89,000 90,000 106,000
(2.1) (2) (2.2)
Services 190,000 155,000 167,000
(4.5) (3.5) (3.4)
Total 4,199,000
(100)
4,385,000
(100)
4,852,000
(100)
Source: 1 . CBS (1971), Population Census, Nepal
2. ILO Labour Force Projections 1950-1958
Note: 1 . Figures within paranthesis indicate percentage 
respective total.
of the
2. See Appendix 2 for classification by industry, 
and employment status.
occupation
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A total of 0.6 million people of the additional one million who join 
the labour force during the current plan period are expected to seek jobs.
It is unlikely that appreciable industrialisation will occur for a long 
time. The present industrial base is too narrow, there is little likeli­
hood for this section of the (mostly unskilled) labour force to be absorbed 
into industry. The demand for technical manpower during the fifth plan 
period has been estimated at 24,101, which exceeds supply by 4230. 
Inevitably, the consequence of this imbalance will be an increased burden 
on the agricultural sector. With very little or no alternative employment 
the additional labour force continues to remain in the agricultural sector 
at a much lower level of productivity than in other sectors, as shown in 
Table 2.5.
The labour force growth rate in Nepal (depicted in Table 2.6) implies 
that these rates are too high for the additional labour force to be 
absorbed productively into the economy, given the low growth rate (discussed 
in sub-section 2.1.1). Due to data deficiency, exact labour absorption 
rates cannot be computed for Nepal, but the elasticity of employment with 
respect to output would have to be unity for the economy to completely 
absorb the growth in the labour force. Even in developing countries which 
are industrially more advanced than Nepal, estimates of employment income 
elasticities are less than one. The highest figures were: all sectors
combined, 0.60 (Philippines, 1952-68); the manufacturing sector, 0.62 
(Thailand, 1951-69), and the services sector, 0.81 (Philippines, 1952-68; 
Oshima, 1971).
The employment problem in the Tarai is aggravated by the open border 
arrangement with India. Whatever skilled or unskilled jobs are available 
in the Tarai are heavily competed for by the locals, the migrants from 
the Nepalese hills as well as the Indians (Rana, 1972, p.9).
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It is further influenced by a general lack of skills among the Nepalese 
workers. Until the recent past, India was said to be a safety valve for 
the Nepalese unemployed partly through the supply of recruits for the 
Indian Army. According to Weiner (1971), the gross outflow from Nepal was 
around 82,000 at the end of the 1950s but net out-migration was only 20,000 
persons per annum. The net immigration to Nepal from India was 62,000 
persons per year. The recently-declared Indian unilateral plan which will 
restrict free movement of Nepalese citizens into India through some 
important border points is expected to bring about a reversal of the past 
trend - Nepal having to import more unemployed from India. The Indian 
census figures for the Nepal-born population in India shows a decline from 
498,000 in 1961 to 487,000 in 1971. The employment situation has worsened 
in recent years due to the refugee immigrants from Bangladesh and Burma, 
and the release of the British Gurkha soldiers.
Indian labour is significant both in Nepalese agriculture and in 
industry. For instance, the majority of the 11,000 employees in the 
industries of Biratnagar - the country's largest industrial town - are 
Indians. The 1972-73 industrial census data (Appendix 3) reported that 
of the 47,638 persons engaged in manufacturing establishments 12,000 
workers are non-Nepalese. Similarly, the Indian labourers (mostly landless) 
accounted for at least one half of the hired\ labour force in the 
agricultural sector of Eastern Nepal. Total wages paid to the Indian 
labour force working in industry and agriculture in the Kosi zone amounted 
to Rs.9.8 million and Rs.14 million respectively (Weiss, et at., 1973).
Such a paradoxical situation arises understandably from the unreliable 
labour supply behaviour of the seasonal migrants from the Nepalese hills. 
Although poor and heavily underemployed during the winter months, the 
migrants are tied to agriculture as their chief means of existence.
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Apart from land ownership, poor transport facilities in the hills also 
contribute to the restricted mobility of the migrants. The landlessness 
factor explains at least, in part, why the landless Indian workers are 
preferred by employers in building and construction industries. These 
workers are credited for their willingness to stay on site for longer 
periods than their Nepalese counterparts.
The numerous religious festivals, which are spread throughout the 
Nepalese calendar, are also responsible for the paradoxical situation 
mentioned above. Construction work virtually stops in many areas during 
times of such festivals. ARTEP (1974) reports that a local festival 
caused a dramatic drop in the number of workers (from 1580 to a mere 31 
in the space of only five days) during a shoal-cleaning operation at the 
Trisuli Barrage.
Despite its political repercussions, a gradual policy to ban Indian 
employment in the future appears necessary in an effort to maximise local 
employment. The situation can be considerably eased by sealing (policing) 
the border, or simply by issuing identity cards and making it compulsory 
to produce these to gain work.
Even so, the foreign-aided nature of most construction projects in 
Nepal have favoured capital intensive techniques. The principle of shadow 
wage for unskilled labour, which should actually lead to more labour 
utilisation (Manning, 1975) , does not leave much choice in the presence of 
cheap or costless foreign capital. The volume of foreign aid in public in­
vestment projects during the present plan period is expected to reach 60 
percent of the total expenditure. Dependence on foreign aid has been a 
traditional feature of economic development in Nepal.
Furthermore, examples of foreign-assisted projects, which have 
operated at alarmingly high capital intensity rates, abound. They are
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guided by preferences and factor endowments of the donor countries instead 
of the development priorities set by Nepal. Lessons from the past have 
shown ’maximum utilisation of the labour force [to] be the main
criterion in determining project priority except where technical reasons 
necessitate otherwise' (NPC, 1973).
Table 2.7 depicts a wide range in the capital:labour ratio in road 
construction projects in Nepal which have been aided for foreign countries. 
The low K:L ratio, in some cases, is an encouraging sign in order to maxi­
mise the labour component in similar future projects. Road construction 
is a rapidly expanding activity and road maintenance is a more or less 
continuous process in the erosion and landslide prone hills. It appears 
that if executed properly, from the stand-point of maximising the labour 
component, road projects can become an important source of employment and 
income for the hills population.
2.1.5 Employment in the tourist industry
The tourist industry in Nepal, an exotic country endowed with 
magnificent landscapes and a well-preserved cultural heritage, has been 
a growing source of employment and income over the past ten years. During 
the period 1965-1975, the number of tourists visiting the country increased 
remarkably at an average annual rate of 33 percent. Whereas the number of 
tourists arriving in Nepal was only 7,275 in 1963, it swelled to 89,838 in 
1974, and 82,666 in the ten month period from January to November, 1975.
Incidentally, Australians ranked sixth after the Americans, Germans, 
British, French and Japanese, in terms of the number of non-Indian tourists 
who entered Nepal during January to November, 1975; the 4,353 Australians 
accounted for 6.6 percent of the total number of non-Indian tourists.
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The number of persons directly absorbed into the tourist industry in 
Nepal has been estimated at 7,500. This figure is based on the assumption 
that the total number of persons directly engaged in the industry is three 
times the number of hotel employees, which amounts fo 2,500. This is, 
however, a crude method of estimation and ignores the multiplier effect of 
employment generated by the initial income recipients’ expenditure (ARTEP, 
1974).
The proportion of domestic value added in tourism in Nepal is 
estimated at 65 to 75 percent of the gross tourist expenditure. The 
degree of capital intensity in this country as a whole is, however, quite 
high, given the high level of leakage through its import component. On 
the other hand, some sectors of the Nepalese industry, such as handicraft 
production, trekking and mountaineering (which requires porters) are 
highly labour intensive. Accordingly, the 1972-73 master plan for tourist 
development, prepared with guidance from the West German Government, has 
stressed regional development through the creation of new employment 
opportunities and market possibilities for local products.
2.1.6 Trade
The difficult geographic location, and the topographic structure of 
Nepal, are major obstacles towards the expansion of both internal and 
external trading systems.
2.1.6a Inter-regional trade - The prominent rugged terrain acts as 
a rigid impediment in the development of internal economic linkage between 
regions. A truly developed national market-economy does not yet exist in 
Nepal. The impossible mountain barriers in the northern region of the 
country have given rise to the prevalence of numerous quasi-independent 
economic pockets with minimal trade contacts between one another.
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Before 1955-56, the country had hardly any all-weather road systems 
except a total road network of 660 kilometres. To overcome this bottle­
neck, top priority was given to the transport and communication sector 
as can be seen from Appendix 4. This sector alone received 41 percent of 
the total allocation during the preceding plan period. Nepal's slow 
economic growth is convincingly attributed to the lack of a transport system 
on the one hand, and the investment priority given to long-gestation 
infrastructure (e.g. transport) development over quick-yielding productive 
areas, such as agriculture and allied pursuits,on the other.
The transport system development has, so far, mostly benefited 
Kathmandu (the capital city) and the Tarai. Although the road network 
increased from 660 kilometres in 1955-56 to 3,173 kilometres in 1974, it is 
still lacking in 42 districts in the hills area which accounts for 40 per­
cent of the population and 60 percent of the country's total area.
The co-ordination between the transport and agricultural development pro­
jects in the earlier plan periods was minimal also. The poor linkage between 
these two areas of development has led to a less than satisfactory return 
from road construction projects. By lowering the price of inputs and 
consumer goods, the highways have mostly benefited only those districts 
lying at retail points along the roads. The potential command areas have 
yet to realise the full economic benefits of an improved road system.
The Tarai, in the southern part of Nepal, being a flat land, makes 
extensive use of the cheap bullock cart in addition to its ready access 
to modern modes of transportation. It also benefits largely from the 
North Indian railway system which runs parallel to the Nepalese border 
with convenient stations at many border points.
Lack of modern transport in the hills has contributed greatly to the 
price escalation of traded goods. According to SATA (1971) , the porterage
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charge during 1971 ranged from Rs.7.35 to over Rs.20 per ton per kilometre, 
thereby adding 0.75 percent per kilometre to the price of rice, and up to 
2 and 3 percent to the prices of fertiliser and cement respectively.
In most hilly areas, all^ods are transported by porters. Pack animals, 
such as mules, are used in West Nepal for carrying goods. As their 
opportunity cost is less than porterage labour value, most families do 
their own porterage. Table 2.8 provides a comparison of costs of various 
modes of transport used in the country:
TABLE 2.8
TRANSPORTATION COSTS
Mode of transport
Cost per ton 
per mile 
(Rs)
Porter 15.00
Air 11.00
Pack animal 7.00
Bullock cart 4.00
Truck 1.30
Source: Okada, F.E. (1970), Preliminary
Report on Regional Development 
Areas in Nepal, National Planning 
Commission, Nepal, p.119.
Schroeder and Sisler (1970) report that before the opening of the 
Sonauli-Pokhara Highway linking Bhairahawa (Tarai) to Pokhara (the hills), 
the porterage for transporting 100 kilogrammes of rice and 18 litres of 
kerosene along the route was about Rs.100 and Rs.24 respectively. The impact 
of the highway, which made truck transportation possible, lowered these 
transport costs to Rs.30 and Rs.6 respectively.
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The trade problem in the hills is compounded by the fact that most 
hill exports are goods with a low value:weight ratio. The bulky and 
perishable nature of these goods, coupled with high transportation costs, 
have reduced their market competitiveness. The foodgrain deficit hills, 
on the other hand, are areas of great potential for the development of 
livestock and horticultural enterprises, the products of which enjoy 
relatively high income elasticities of demand, as depicted in Table 2.9:
TABLE 2.9
INCOME ELASTICITIES OF SOME FOOD ITEMS FOR NEPAL
Food Income elasticity
Foodgrain
Rice 0.30
Maize 0.20
Wheat 0.60
Meat
Buffalo 1.10
Sheep and goat 1.00
Pig 1.50
Poultry 1.20
Milk and milk products 1.20
Source: IBRD, Mission Report.
The hills region consists of several pockets each of a micro­
environment with varying conditions for plant growth, depending upon 
elevation, cloud cover and direction of slopes. Such a diverse situation 
makes it possible to grow crops ranging from foodgrains and horticultural 
crops in the lower altitudes, to potatoes, barley and herbs in the upper 
altitudes. It is obvious that the wide range of ecological conditions 
offer a great comparative advantage to the development of the hills but 
the lack of cheap transport has been the main obstacle towards the 
harnessing of this economic potential.
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The long held classical type approach, which presumed that the 
benefits of investment in the accessible Tarai will eventually spread in 
the hills, has proved wrong. The glaring imbalance between these two 
regions, as revealed in earlier sections, has preoccupied the minds of 
Nepalese economists in recent years. The outcome of this concern has 
been the prescription of the adoption of a regional planning strategy for a 
more balanced form of development. Under the new locational development 
scheme, the country has been divided into four development regions which 
contain parts of both the hills and the Tarai and stretch from the Tibetan 
border to the Indian border. The fifth plan aims at the specialisation in 
livestock development in the far north; horticultural development in the 
lower hills, and cereals and cash crop production in the Tarai, based on 
the topographical condition, resource endowments, and climatic patterns of 
the four regions.
2.1.6b International trade - Nepal’s external trade development is 
hindered greatly by the landlocked nature of the country. Nepal is not a 
trading nation. The country's participation in international trade, as 
measured by trade dependence figures, is extremely low. The share of 
national income traded internationally (exports - both visible and 
invisible - as a percentage of GDP) in 1961-62 was only 10.75 percent.
With regard to the commodity composition, 80 percent of the merchandise 
exported in 1966-67, was of a primary industry nature. Rice alone 
represented 52 percent of the total agricultural export. Foreign trade 
statistics of Nepal invariably suggest that agriculture will be the main 
deterrent to export growth. Agricultural products are, and will remain 
for a long time to come, the most important source of foreign exchange 
earnings. The export of foodgrains, on the other hand, rapidly shrank from 
500,000 tons a year to 200,000 tons a year since the 1960s. Rana (1972,
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p.18-21) has observed that the trade in primary commodities grew at a rate 
slower than the growth rate of total trade. A study by Pant and Jain (1972) 
indicates that even under the most favourable set of assumptions of their 
forecast model, Nepal will face import demands for rice in 1975-76, and for 
foodgrains, as a whole, by 1985-86 (see Diagram 2.1). It is therefore 
clear that unless the declining trend is reversed soon, exports may 
entirely cease within a decade. Export in the past was supported by an 
increase in acreage of crops as against an increase in yield. The scope of 
bringing more land into cultivation, even to maintain the present level of 
exports, offers little promise. Rice exports, in particular, have further 
declined due to the recent take-over of rice exports by the Government 
through the seven rice exporting corporations.
Being a small, densely-populated country with an'excess demand' for 
foodgrains, the sluggish growth rate of agricultural production cannot be 
attributed to the lack of aggregate demand (Raj Krishna, 1968). Similarly, 
it is not the deficiency of external demand which brings about the poor 
export performance. The regional market effect on Nepalese trade is 
insignificant in that the export of foodgrain to India - Nepal's single 
major trading partner - accounts for less than one percent of the total 
foodgrain consumption of India. This argument is strengthened when one 
considers the general food deficit situation in India - a situation which 
is unlikely to disappear in the foreseeable future. The food shortage 
situation in India, in turn, has the effect of providing an incentive to 
Nepalese exporters by way of increased prices.
Statistics for 1966-67 showed that 98 percent of the total Nepalese 
exports were destined to go to India, and Indian commodities accounted for 
90 percent of Nepal's imports, of which 40 percent were agricultural 
products. Such a heavy dependence on India for trade arises primarily
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DIAGRAM 2.1
PROJECTION OF AGGREGATE DEMAND AND 
SUPPLY OF TOTAL FOOD GRAINS 
(in '000 metric tons)
14,000 •
12,000 * /
10,000 *
/  /
„ / /
/ /
8,000
/ / 
/ /
/ /
////
6,000
//
y/
s y/ jr/ /
4,000
2,000
-------- - Demand
--------  Supply
0 -________ 1_________l_________1---------1---------i—
1970-71 1975-76 '1980-81 1985-86 1990-91
50
from the geo-political position of Nepal.
Nepal has no direct access to the sea. Transit facility arrange­
ments with India have given India a virtual monopoly over Nepal's foreign 
trade. This has led to heavy overland transport costs which make Nepalese 
products unable to be price-competitive in the world market (Ackerman, 
1971). Nepal's trade expansion, thus, seems to be less amenable to 
external manipulations. Nepal, however, adopted the policy of country 
and commodity diversification, but no notable success has been achieved to 
date. Two industries, namely stainless steel and nylon yarn, which used 
imported raw materials and had no domestic market, thrived temporarily on 
the Indian market. These industries, which generated very little social 
gain from the value added and employment creation point of view, were later 
affected by the 1971 trade and treaty arrangement with India, under which 
the export of goods with a composition of less than one-half Nepalese 
origin was curtailed.
Despite the Government's attempt to double export trade with overseas 
countries during the fourth plan period, the performance has remained 
modest. Over 70 percent of total exports to third countries are jute and 
jute products. Export of rice to Bangladesh and Sri Lanka has been 
initiated.
Nepal's traditional trade with Tibet shrank drastically following the 
tightening of border regulations in the 1950s. The northern trade was of 
vital importance to the people in the north who are more traders than 
farmers. In 1963-64, the volume of trade with Tibet declined to a mere 
1.5 percent of the total Nepalese trade (NRB, 1970).
So far in this chapter we have briefly reviewed the economic 
achievements and various difficulties faced by Nepal in the last twenty- 
five years. Our findings'confirm the existence of the three features of 
a labour surplus economy outlined at the commencement of the chapter.
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2.2 Evidence of Surplus Labour in Nepal and a Critique of Earlier
Policy Recommendations
Using the data provided by the Ministry of Economic Planning, Pant 
and Jain (1969) have calculated the percentage of surplus labour in the 
Nepalese labour force in 1964-65 at 48 percent. Examining the same data, 
which is presented in Table 2.10, we obtained a surplus labour amounting 
to only 37 percent, 11 percent less than the figure reported by the 
authors. The discrepancy is in their total column.
Table 2.10 shows that surplus labour in Nepalese agriculture accounted 
for as much as 13 percent of the total population and 37 percent of the 
country’s total agricultural labour force.
The table depicts surplus labour for five different regions of the 
country, and it is noted that the highest concentration of surplus labour 
is in the eastern Tarai (14.64 percent) followed by 10.70 percent in the 
hills. This finding is somewhat contrary to the widely-held belief that 
the hills are relatively more labour surplus than the Tarai. A part of 
the explanation is, however, provided by the relatively dense population 
in the Eastern Tarai. Even considering (although not without reluctance) 
that the data are accurate and representative of the five regions under 
consideration, further criticism can be made of the surplus labour 
policies the authors had in mind. Given the predominance of agriculture 
in the country, the authors' recommendation (on p.33) that:
The aim, therefore, should be the withdrawal of this surplus 
labour from agriculture which shares a huge portion of the 
total generated income, the income which otherwise would have 
been saved and invested in various types of land improvement 
programmes . . .
is an outdated approach. In a footnote on p.171, they go on to say:
Some labour may shift from the hills to agriculture in the 
western Tarai and some may shift from agricultural to non- 
agricultural occupations in the eastern Tarai. But the over­
riding tendency will be to draw labour from non-agricultural
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purposes in the hills, to shift the hills to more intensive 
systems of farming, and to concentrate the production of 
foodgrains in the Tarai.
First, their belief of the existence of non-agricultural labour in 
the hills is difficult to accept. Secondly, the authors appear to assume an 
expanding industrial sector and sufficient land in the Tarai in order to 
house and feed the surplus labour from the hills. Although these assump­
tions may have been reasonably held in the past, they can be dismissed in 
the light of the current situation, as noted in the earlier sections of this 
chapter.
A possible explanation for the higher percentage of surplus labour in 
the Eastern Tarai than in the hills is the subsistence nature of agri­
culture in the hills which dictates a higher rate of land utilisation 
(EAPD, 1971, pp.116-117). The average size of land holdings in the hills 
is less than one-third of that in the Tarai (Table 2.3). Winter cropping is 
a relatively new concept in the Tarai. Rice, the rainy season main crop; is 
the dominant crop grown in most parts of the country. The fact that a 
major portion of the land (and hence labour) remains idle is consistent 
with a high degree of unemployment, as the surplus labour estimates for the 
Eastern Terai region suggest.
The available data do not, however, clarify whether or not the surplus 
labour is of a removable nature. It would also have been more meaningful 
to conduct a comparative study of labour productivity for each region but 
unfortunately, again, the data are insufficient. The indirect method of 
estimating surplus labour, attempted here, prohibits the drawing of major 
conclusions.
A recent national survey by EAPD (1971), which covered 10,667 farm 
households across the country, shows the total number of days spent in 
direct agricultural production activities is equal to 55 and 180 days per
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worker in the hills and the Tarai respectively. The activities considered 
here exclude storage, transport and marketing. Storage is shown to demand 
not more than 3 percent of the total labour utilisation. Time spent on 
transport and marketing of produce would be insignificantly low. The total 
number of days spent in direct farming activities is, by itself, suffic­
iently low enough to indicate the widespread underemployment in the 
country.
The above figures are based on the following assumptions:
(i) 90 percent of the labour requirement is supplied from within
the family, and
(ii) the number of workers per family in the hills and the Tarai 
are 3.72 and 4.45 respectively. ARTEP (1974) has shown that 
if only males work, the number of employed days per worker 
in the hills and the Tarai would be 87 and 208 respectively.
Another estimate, based on labour requirements of agricultural 
activity and the available number of agricultural workers, puts the figure 
for annual employment per person on crops and livestock enterprises at 118 
in the Tarai and 115 days in the hills (FAO, 1974).
The above evidence, despite its doubtful accuracy, supports the view 
that there exists heavy underemployment in the Nepalese agricultural sector. 
The widespread use of voluntary labour (Shramdan) in community development 
projects is also an indication of rural underemployment.
The fragmentary nature of the available data, and the limited validity 
of the use of ’averages', has prompted us to analyse the rural employment 
situation of a particular area. This is attempted in the next 2 chapters.
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CHAPTER 3
METHODOLOGY AND DATA
3.1 Methodology
Empirical work on the testing of the surplus labour hypothesis has 
taken several forms. Three different methods proposed in the existing 
literature are reviewed below.
3.1.1 The labour withdrawal approach
This method is based on a sudden withdrawal of a substantial portion 
of the agricultural labour force and to observe its effects on agri­
cultural production. Sharp reductions in the size of the labour force 
can take place by way of natural catastrophes or by migration on a mass 
scale. Examples of the former are provided by India and Mexico where the 
influenza epidemic of 1918-19 took a tremendous toll of lives. An 
estimate of a 3.3 percent drop in agricultural production following the 
epidemic, which caused the death of about 8 percent of the Indian agri­
cultural labour force, has been used to support the surplus labour doctrine.
The findings of a critical analysis of the same data by Schultz (1964), 
however, dismisses the belief of the existence of surplus labour in Indian 
agriculture. His study indicates that the coefficient of labour in Indian 
agricultural production is 0.349 with a standard error of 0.076. It is 
pointed out that the accompanying 2.8 percent reduction in acreage shown 
and a decline in agricultural output by 3.3 percent is attributed to:
(i) use of the 1917-18 year, which was an unusually good 
agricultural year, as the base year;
(ii) adverse weather conditions, and
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(iii) incapacitation of a large portion of the labour force 
following the epidemic.
The crudity of such an approach, which makes it prone to large 
statistical discrepancies, has led to its criticism (Mehra, 1966; Harwitz, 
1965).
A similar but more effective way to test the theory of zero marginal 
productivity of agricultural labour would be to examine the effect of 
out-migration of an appreciable proportion of farm population on the volume 
of agricultural output. The massive diversion of nearly one-third of the 
agricultural labour force in China from their farming occupation to other 
activities, e.g. steel production in rural blast furnaces during the 
great leap forward of 1958 contributed to the decline in agricultural 
output in the following years.
It was this artificially created labour shortage which has been
primarily responsible for the food shortage of subsequent years,
not floods or droughts. (Clark and Haswell, 1970, p.97)
The implications that can be derived from the preceding examples is 
that surplus labour of a removable nature does not exist even in the 
agricultures of Chian and India - the two most populous nations in the 
world.
The incessant migration of the Nepalese people from the hills to the 
Tarai would have served as an interesting platform to check the presence 
of surplus labour in the hills, but the lack of precise migration figures 
and yearly data on farm output limit the scope of such a study.
3.1.2 The labour productivity approach
This method indirectly estimates the quantity of surplus labour by 
comparing the marginal product of labour determined by fitting a neo­
classical production function with the prevailing or an arbitrarily 
imputed wage rate. Surplus labour exists if the value of the marginal
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product of labour is less than the wage rate. The surplus labour is 
measured by the excess of actual employment over the employment which 
equates marginal productivity and the wage rate. Thus if PP' (Diagram 
3.1) is the marginal productivity of labour and OT the wage rate, then 
employment of labour up to OL is economically justifiable.
Labour
DIAGRAM 3.1
If employment is carried on beyond the point to any point K, then LK is 
the volume of surplus labour. The marginal productivity theory of wage 
bears little or no relevance in peasant societies. Computation of the 
'true' marginal product of agricultural labour in traditional societies, 
where the labour market is characterised by great heterogeneity and 
substantial immobility of workers, becomes an extremely complex task.
The special difficulties involved are pointed out below:
First, surplus labour estimates obtained this way are liable to lack 
accuracy and will be exaggerated for decision making on development 
planning. Rural employment levels fluctuate sharply due to the existence
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of well defined peaks and troughs in demand for labour. While the 
worker’s marginal product reaches the maximum during the peak period 
(e.g. rice transplanting and harvesting) when everybody is fully employed, 
and is surely greater than zero, it drops considerably at other times of 
the year. The seasonal pattern to agricultural employment implies that 
the total demand for agricultural workers, therefore, shows less annual 
variation (ILO, 1970). The relevant question thus becomes one of the 
productivity of the labour input rather than that of the number of workers 
or the size of the labour force (Myrdal, 1968). While the marginal 
product of workers up to a point will be zero, that of the effort will not 
(Das Gupta, 1974).
Secondly,
. . . the market condition that employment be set at the level 
which equates the marginal product of labour to the wage rate 
violates the efficiency condition because market wages cannot 
fall below minimal consumption requirements [i.e. minimum 
physiological level of living] (Temple, 1975).
Despite the zero or even negative marginal product of labour assumed by 
Lewis (1953) and Gupta (1955) , which necessarily leads to the conclusion 
that the marginal product of labour is below subsistence, it is hardly use­
ful to distinguish it from negligible or zero.
Thirdly, the concept of redundancy of agricultural workers in 
peasant societies is impertinent due to the fact that unemployment in 
such societies is often of an involuntary type. The productivity criterion 
does not allow for the difference between open (technical) and closed 
(tradition-oriented) unemployment. Most workers in peasant societies are 
unpaid family members and mutual exchange labour.
Non-economic considerations prevent the employer from dismissing 
workers even when the value of their marginal product is less than the
amount they are paid.
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The labour productivity method can be best employed in the presence 
of time-series data as demonstrated by Hansen (1966) in his paper on 
emplopment in rural Egypt. The present study, which is limited to data 
for a single year, uses an alternative method (discussed next).
3.1.3 The labour utilisation approach
This is a direct method of estimating surplus labour and has three 
variants (Rosenstein-Rodan, 1957).
(i) Optimal population density - Here, unemployment is viewed as 
an extension of the concept of population being in excess in 
relation to the available land resource, at a given condition 
of place, time and techniques of production (Swainicweiz, 
1958). The population density (man:cultivated land ratio) 
deemed to be optimum for a given farming system is compared 
with the actual population density. The rate of unemployment 
is expressed as a coefficient of the population density.
This method dictates an extremely careful appreciation of the 
prevailing farming systems for it is an important balancing 
factor between the population and the land base. Ganguli 
(1938), using a closely related approach, established a 
stochastic correspondence between the population density and 
the extent of double cropping in the Gangetic Valley of India, 
(ii) Standard income - This approach to assessing the employment 
situation arose from difficulties encountered in measuring 
and defining unemployment in developing countries. The area 
of land judged adequate to meet the standard income needs of 
a person is used as the norm. The actual income level is 
then examined in relation to the population and available 
agricultural land resource. This method is hardly ever used 
because a serviceable and acceptable definition of standard
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income is hard to obtain. Poverty being a relative concept, 
people can be categorised 'poor' even if their income, adequate 
for survival, falls markedly behind that of the community 
(Galbraith, 1958). A minimum desired level of living is 
difficult to prescribe and is a debatable issue.
The derivation of the income of farmers is itself a difficult 
task. Income is usually derived from many sources: crop
production, livestock raising, cottage industry, and off-farm 
employment. Some of it is cash earnings, but much of it is 
in kind. The proportion of owned and hired resources, and 
hence the paid-out cost, varies from one farm to another.
The precise valuation of retained, consumed or marketed amounts 
of different farm products, at different times of the year, is 
also complicated.
(iii) Labour available versus labour required - This is the approach 
adopted in the study. The amount of labour required to grow 
specific crops per unit area of land in given agro-climatic
zones is first computed. It is then compared with the avail­
able labour supply to assess the employment situation, as 
proposed by Pepalases and Yotopoulos (1962). Since the amount 
of labour actually employed in a given farm situation is 
judged to be a more realistic measure of employment than the 
standard labour requirement, this study uses 'labour employed' 
as a proxy for labour required.
Owing to the different labour supply behaviour of different groups of 
workers, it will be useful to describe each of them briefly. In the
Chitawan Valley, the three usual sources of farm labour are: (a) family
labour; (b) hired labour, and (c) mutual exchange labour.
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(a) Family labour
It is important to take into account environmental variables such 
as ’education, age, family size and structure, race and proximity of off- 
farm employment’ in formulating the labour supply equation (Sexton, 1976, 
p.15). In its Fourth Plan, the National Planning Commission of Nepal has 
defined 'active age group'as consisting of that section of the population 
whose age falls within the range of 15 to 59 years - the lower limit being 
reduced to 10 years in the Fifth Plan. Following the classification of 
the Fourth Plan, the family members lying beyond the 15 to 59 years range 
are excluded from the workforce in the present study. The non-participation 
of children under the age of 15 years in the study area is presumed to be 
justified on the following grounds.
Increasing awareness of the value of formal education and the rapid 
spread of school facilities in the country has discouraged child labour in 
several areas of the country. The recent step of granting free but not 
compulsory primary education has swollen the primary enrolment level to 
43 percent of the corresponding age group in Nepal. About one-third of 
the total literate population (13.88 percent) is in the 6-14 year old 
age group. The gross enrolment in the Chitawan Valley is over 60 percent.
More particularly, the number of primary schools in the Narayani zone 
which consists of five districts, including Chitawan, rose from 564 in 
1967-68 to 671 in 1969-70. Narayani ranks fifth among the country's 
fourteen zones with regard to the number of primary schools, suggesting a 
rate of schooling higher than the national average. Apart from educational 
and social aspects, the non-inclusion of children in the workforce may also 
be justified when one considers the small amount of child labour applied 
on the farm in relation to the total amount of work. In fact, children do 
sometimes participate in light farm work of a recreational or sporting
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nature, such as scaring birds away from ripe grainfields, and kitchen 
gardening which, besides being minor activities, are also difficult to 
quantify.
With respect to people in the old age group, their involvement in 
farm work is minimal in the extended family structure in existence in 
Nepal. The upper age limit of 59 years assumed here does not seem to be 
objectionable especially in view of life expectancy in the less developed 
countries.
From the active age group of the population it is necessary to further 
subtract some categories of family members to arrive at the number of 
family members available for farm work on a regular annual basis. These 
include those who are:
(i) chronically sick and physically disabled;
(ii) permanently engaged in off-farm and non-farm activities, 
including education, and
(iii) more or less permanently occupied in household duties 
with very little time left for farm work.
(b) Hired labour
On the basis of the duration of employment, hired labour in the 
Chitawan Valley can be divided into two categories: permanent (long-term)
and seasonal (short-term).
Permanent hired labour - The use of permanently hired workers is 
generally more prevalent in large farms where the number of family 
workers is small compared with the size of the farm. Such workers 
are employed on a long-term basis to escape possible bottlenecks in 
labour supply for major agricultural tasks. Also, some large farms 
were found to employ permanent hired labour as a matter of social 
obligation. The economically most deprived group in the village
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community is usually found employment and, in some cases, provided 
with shelter on the larger farms. As such workers live on their 
employer's farm, the employer/employee arrangement becomes obscure 
after a certain period of time. Their functions vary widely from 
purely domestic service to decision-making in farming. For this 
reason, and for convenience, the permanent hired workers will be 
included in the 'family workers' group, unless otherwise specified.
Seasonal hired labour - Seasonal labour supply constraints are 
alleviated in the Chitawan Valley by hiring wage labour.
Sources of wage labour are (i) poor, small, or economically non- 
viable farmers, (ii) landless labour, and (iii) migrants from
the nearby communities.
Landlessness, although growing, is now only a minor problem in the 
study area in comparison with the landlessness problem in many 
other areas in Nepal, and so its significance in supplying labour 
for the valley's agriculture is negligible.
Some very small farmers in the Valley derive additional income by 
seeking jobs both in agricultural and non-agricultural occupations, 
mainly during slack seasons.
Seasonal migrant workers form an important source of hired workers 
in the Chitawan Valley. They mostly originate from the surrounding 
hills where the farming system differs, to some extent, in both 
crops and the timing, from that in the Valley owing to differences in 
elevation. This enables the hill dwellers to migrate to seek work 
when agriculture is at its slack period in the hills.
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Mutual exchange labour -
Labour bottlenecks at one or more stages of the annual 
cycle of cultivation are a very obvious feature of 
peasant agriculture, and obtaining a working party of 
relatives and neighbours in return for a feast is a 
common social device for overcoming such bottlenecks.
(Macpherson and Jackson, 1975).
The above scene, cited from a Tanzanian study, is typical of most 
rural areas of Nepal. It works on a reciprocal and on a family to 
family basis rather than on a man-day to man-day basis. The 
tradition probably originated in earlier days when land was plentiful 
in relation to the population. The system of mutual exchange labour 
is not uniformly rooted in the newly-formed Chitawan Valley society. 
The system might spread and strengthen with the passage of time as 
the heterogeneous community of the migrants is integrated. It was 
noticed during the survey that the system was more common among the 
small farms than on the large farms. This phenomenon is explained 
by the preponderance of small landholders and therefore their larger 
network of relatives. Since the imputed value of the food packet 
received by such labour approximates the going wage rate paid to the 
seasonal hired workers, the former is merged with the latter.
3.1.4 Standardisation of labour
Unlike urban employment survey procedures, which are well-developed 
and conveniently use the ’reference’ or 'standard work’ week criterion, 
rural employment surveys are quite susceptible to large errors arising from 
numerous technical and statistical weaknesses. A case in point is the 
issue of the average length of the working day which is hard to quantify 
due to the seasonality of agricultural operations. Although a realistic 
measure of actual employment would have to be expressed in terms of man­
hours, we find it unfeasible to do so for data inadequacy reasons.
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An agricultural working day may vary from only a few hours - required for 
normal supervisory work - or even nil, to 18-20 hours a day during the 
busiest periods. The difficulty is more pronounced in self-employed 
occupations typical of peasant societies. The number of hours worked per 
day loses much of its meaning where farmers work on their own account and 
the members of their family are unpaid workers who draw no sharp distinction 
between work and leisure. A similar argument may be extended to hired 
workers who are unaccustomed not only to the idea of regular working hours 
but also receive a full day's wage irrespective of the quantity of work 
performed. Although theoretically wrong, the research worker, in such 
circumstances, is inclined to consider a 'work day' as an indivisible unit 
of measurement.
Yet another difficult task is choosing appropriate coefficients to 
homogenise labour supplied by workers of different sexes and ages to a 
common denominator which is usually an adult 'man-day' equivalent.
Different studies, NRB (1972), and Banerjee and Chaterjee (1975) have 
used different systems, and no single sex and age standardisation pro­
cedure can be claimed to be entirely successful due to social, cultural 
and familial diversities between regions. The question of the differences 
in productivity between family and hired labour has also been a subject 
of much controversy (Kanbur and Murkerjee, 1976; Wittenberg, 1976). No 
distinction is drawn, in this paper, between male and female labour or 
between hired and family workers. The former assumption runs somewhat 
against the general opinion of the male workers' productivity exceeding 
that of female workers, but can be partially justified by the predominance 
of the hills people in the study area; women from the hills are considered 
to be much more hard-working than their counterparts in the Tarai.
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Similarly, the participation rate among women is also higher in the 
hills than in the Tarai (ARTEP, 1974).
3.1.5 The model
Presented below is an algebraic model of the labour available versus the 
labour required version of the labour utilisation approach adopted in this 
study to determine the extent of rural unemployment in the Chitawan Valley:
F = T - N
N N<15 + >59 + U + D
L = P + F
where F
T
N
N<15
N>59
U
D
= the number of family workers available for farm work on 
a regular annual basis,
= the total number of family members,
= the number of family members not available for farm work 
which includes
= the number of family members of less than 15 years of 
age,
= the number of family members of more than 59 years of 
age,
= the number of family members of working age but not 
available for farm work. This group consists of the 
chronically sick and physically disabled members and 
those permanently engaged in off-farm and non-farm 
activities including adult students,
= the number of family workers engaged in household chores. 
On the basis of survey information and casual observation 
it was decided to hold one working member (usually a fe­
male) for every ten members in the household. This ratio 
was found to be consistent with the general opinion of the
respondents.
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L = t h e  number of  w o r k e r s  l i v i n g  on t h e  fa rm  and who a r e  
a v a i l a b l e  f o r  farm work.  I t  w i l l  be  j u s t i f i a b l e  to  
r e f e r  to  L a s  h o u s e h o ld  o r  f a m i l y  l a b o u r  a l t h o u g h  L 
i n c l u d e s  t h e  number o f  pe rm anen t  h i r e d  w o r k e r s  (L = P + F ) .
D e n o t in g  t h e  t o t a l  a v a i l a b l e  f a m i l y  l a b o u r  f o r  a g i v e n  p e r i o d  of  t im e  by 
L^_, and t h e  t o t a l  number  o f  l a b o u r  r e q u i r e d  to  p e r fo rm  a g i v e n  t a s k  f o r  t h e  
same t im e  p e r i o d  by R^, t h e  c o r r e s p o n d i n g  d e g r e e  of  unemployment ( s u r p l u s  
l a b o u r )  r e p r e s e n t e d  by t h e  symbol S i s  m easured  as  f o l l o w s .  An a d d i t i o n a l  
a s s u m p t io n  made h e r e  i s  t h a t  t h e  h i r e d  l a b o u r  (H), which  i n c l u d e s  b o t h  
s e a s o n a l  h i r e d  l a b o u r  and m u tu a l  exchange  l a b o u r ,  i s  u t i l i s e d  o n l y  a f t e r  
t h e  f a m i l y  l a b o u r  s u p p ly  i s  e x h a u s t e d .  Thus:
( i )  I f  EL -  ER = ES > 0 ,  H = 0t  t  t  * t
i t  s u g g e s t s  underemployment  o f  f a m i l y  l a b o u r  which  i s
t y p i c a l  o f  a s l a c k  p e r i o d  s i t u a t i o n .
( i i )  I f  EL -  ER = ES < 0,  H > 0t  t  t  ’ t
i t  i n d i c a t e s  an  e x c e s s  demand f o r  l a b o u r  -  a peak  p e r i o d  
s i t u a t i o n .
( i i i )  I f  EL -  ER = ES = 0 ,  H = 0t  t  t  t
i t  means t h e  demand f o r  l a b o u r  i s  i n  e q u i l i b r i u m  w i t h  
t h e  f a m i l y  l a b o u r  s u p p l y .
3 . 2  The Data
3 . 2 . 1  Sample s e l e c t i o n
Seven o f  t h e  22 v i l l a g e  P a n c h a y a t s  ( t h e  l o w e s t  a d m i n i s t r a t i v e  l e v e l  
u n i t s  i n  N epa l )  were  f i r s t  cho s en  on t h e  b a s i s  of  t h e i r  n e a r n e s s  f rom a 
town and road  and t r a n s p o r t  f a c i l i t i e s .  A l i s t  o f  98 farm h o u s e h o l d s  a t  a 
f i x e d  r a t e  o f  14 from e a c h  o f  t h e  7 P a n c h a y a t s  was t h e n  p r e p a r e d  w i t h  t h e  
h e l p  of  t h e  v i l l a g e  l e a d e r s  and t h e  s t a f f  o f  v a r i o u s  a g e n c i e s  which
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provide supportive services to agriculture in the Valley. Insufficient 
time to conduct the survey led to the coverage of only 63 households, out 
of which only 55 cases were believed to have provided satisfactory inform­
ation. The distribution of the 55 sample households is shown in Table 3.1.
TABLE 3.1
DISTRIBUTION OF HOUSEHOLDS BY VILLAGE
Name of village Number of sample households
Kalyanpur 6
Khairahani 9
Bhandara 7
Hazipur 5
Sharadanagar 10
Bharatpur 7
Narayanghat 11
The failure to construct a proper sampling frame necessitated the 
use of a ’non-random1 method of sample selection. The realisation that 
an unbiased sample would be difficult to obtain owing to the usual farmer’s 
fear and reluctance to provide information relating to household matters 
was increasingly felt as the survey progressed. The heavy but unavoidable 
involvement of the local agricultural personnel in selecting the farm 
households can be said to have moulded the sample into a defined class 
which may be labelled 'development oriented’. In other words, the sample 
households presumably had some knowledge about the existence of the various 
agricultural agents in the district and had successfully or not sought 
institutional assistance.
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A pre-tested questionnaire was used to obtain the necessary data.
It was specially designed to provide information on the demand for and 
supply of various types of labour and their timing as well as other farm 
management statistics. The micro-level data used in this study origi­
nated from a once-only door-to-door farm survey conducted in 1973. The 
actual decision-makers - usually the oldest male heads of the farm 
families - were interviewed at their homesteads or at the Panchayat 
buildings. Comments and statements made by the interviewee or other 
persons were also noted. It was observed that interviews held at the 
Panchayat buildings helped to reduce the possibility and magnitude of non­
sampling errors attributed to non-response, reporting (memory) bias, 
incorrect recording and misunderstanding on both sides. These interviews 
were held in the presence of onlookers who eagerly clarified any doubts 
or misunderstandings.
The sample, consisting of 55 farm households, was characterised by 
considerable inter and intra farm variations with respect to farm size, 
land type, cropping pattern, the intensity of resource and production 
techniques. The heterogeneity of the sample entailed the adoption of a 
'model' or 'representative' farm approach by selecting and synthesising 
information from the sample. Memory-bias in the data was inevitable owing 
to the high illiteracy rate among the farmers and the virtual lack of a 
farm record maintenance system. Accordingly, some subjective treatment of 
the data was necessary. From this point of view, as well, the use of a 
synthetic farm method was deemed useful.
3.2.2 The study area
In a span of only two decades, agriculture in the Chitawan Valley has 
developed at such a dramatic pace that it is worth looking at in perspective.
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Situated in the mid-inner Tarai of Nepal (see map), the study area was a 
thick forest belt, inhospitable due to its endemic malaria, famed for 
royal hunting, and sparsely populated until as late as 1954 (Antholt, 1971). 
Modern innovations have, however, transformed the Valley into an 
attractive place of increasing economic importance. A joint effort by His 
Majesty's Government of Nepal and the United States Operations Mission 
gave a new lease of life to the Valley for the purpose of meeting the 
urgent need to provide land for new cultivation to the poor and landless 
living in the surrounding densely populated hills.
The Valley's development plan was based on the framework of the 
Tenessee Valley Project in the United States of America. The Valley was 
a potential model for all Nepal - a vast demonstration project in which 
equitable land distribution could be coupled with more productive farming 
methods. Equitable land distribution, diffusion of modern agricultural 
technology, provision of transport, educational, health and other social 
services were among the prime objectives of the project. Moreover, because 
the Valley lay near the main road from Kathmandu to the Indian border at 
Raxaul, markets were accessible and a cash economy could be introduced. Con­
struction of the 52-mile long Raxaul Highway, which links the Valley to 
Hetauda - an industrial centre located along the Kathmandu-Raxaul Highway - 
was commenced in 1955. The malaria eradication program was launched with 
technical assistance provided by the World Health Organisation. Heavy 
machinery obtained under the aid program cleared the jungle and developed 
the land for cultivation. Eighteen agriculturally oriented co-operative 
societies were formed and a soil survey was carried out.
The Valley suffered a serious setback when the Chitawan Valley 
Development Board was dissolved following an abrupt decision by the 
Government. The Valley was then administered by the respective Ministries.
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Despite administrative and other obstacles encountered during the 
development process of the Valley, the project can by no means be called 
a complete failure. A vast expanse of land, which had remained idle in the 
past, is now under cultivation. According to latest estimates, the 
cultivated area in the Valley is 60,000 hectares. A potentially rich area 
has been opened and more food is being grown and traded. The Valley had a 
cereal surplus of 38.90 m. tonnes in 1970-71.
One of the most spectacular outcomes of the project has been at 
Narayanghat, a small town situated on the banks of the Narayani River which 
is flourishing as a centre of trade and commerce. Presently it is serving 
as the main foodgrain market for the nearby hills regions, e.g. Bandipur 
and Gorkha. The Narayanghat-Butawal Highway, the Prithivi Highway and the 
feeder roads offer a great promise to facilitate foodgrain movement at 
reduced cost from Chitawan to the grain deficit hills areas. Mustard, 
timber and firewood, which are also important exports of the Valley, have 
greatly benefited from the transport network. Apart from the institutions 
directly connected with agricultural development, the Chitawan Valley has 
been fortunate in having the following institutions/projects located in or 
near the Valley:
(i) Institute of Agriculture, Rampur.
(ii) Rampur Agricultural Research Centre where the National 
Maize Development Program is situated.
(iii) Horticultural Research Centre, Yagnapuri.
(iv) Vegetable Nucleus Seed Project, Yagnapuri.
(v) Livestock Development Farm, Rampur.
(vi) Commercial Fish Farm, Rampur.
(vii) Cayacass Utilisation Plant, Hetauda.
(viii) Feed Mixing Plant, Hetauda.
(ix) Crop Seed Development Project, Hetauda.
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The last three ins t-i tut ions are only a part of the rapidly expanding 
industrial complex situated in Hetauda. In recent years, all these 
institutions have been absorbing increasing numbers of both skilled and 
unskilled workers. The increasing road network, which has served as a 
source of employment and income to increasing numbers of labourers also 
appears to be a promising source of employment in the tourist industry by 
making it possible to bring in more visitors. The spectacular wild life 
which includes the unique and almost extinct one-horned rhinoceros which, 
to see in its natural habitat, tourists pay as much as $US100 a day to the 
Tiger Tops Hotel, can be expected to have some effect in providing employ­
ment opportunities.
3.2.3 Land ownership pattern
With the weakening of the link between the administration and the 
Valley, the growing optimism about the economic potential of the Valley 
has faded (Mihaly, 1968). The numbers of both the absentee landlords and 
the landless began to increase, although it was not the original purpose. 
For the first few years, this anomaly did not arise as the heavily 
subsidised land was not to be sold for a period of at least three years. 
Later, large operators were able to outbid the small farmers in the land 
market. Speculation in land defeated the purpose of establishing large 
farms which were intended to serve as model farms. The paragraph from Pant 
and Jain (1969), quoted below, discusses the extent of inefficiency in 
land allocation:
In Chitawan it was only a decade back that the land for 
agricultural purposes was reclaimed. Being a new area, the 
number of tenants is naturally less here. In the process 
of land recorm, only about 700 tenants got recognition.
A large area in this district is owned and operated by 
Government officials and most of them used to get their 
lands cultivated through tenants. These could not, 
however, obtain protected tenancy rights at the time of
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land reform but were instead evicted. As per the existing 
rules, newly reclaimed lands should go to the tillers only.
A large section of Government officials outside this area 
signed statements indicating their willingness to till the 
land personally and on this basis they got the lands 
registered in their own.names. These lands, however, are 
being tilled by tenants and farm servants on share leases 
or cash rents. Enforcement of the provisions of the Lands 
Act seems to be necessary in this area. (Pant and Jain, 1969, 
p.76)
Zaman (1973) has shown that whereas the proportion of the tenanted 
land to total land, according to official figures, was 5.4 percent, the 
informal figure was as high as 11.7 percent. Thirty-one percent of the 
total landlords were absentee landlords (Dhital, 1971, p.17). It is also 
indicated that absentee landlords owning more than 2.72 hectares com­
prise only 1.8 percent of the total number of landowners but the pro­
portion of land area owned by them is as much as 7.7 percent of the total 
land area (ARTEP, 1974, p.XV4).
Despite the Lands Act, 1964 and 1965, which aimed, among other things,
»
at equitable distribution of farmland and the fixation of a maximum 
ceiling on landholdings for the welfare of the tenants, the process of 
exploitation continued. The political system still favoured the pro­
liferation of large farms, leaving the multiplicity of small farmers and 
tenants both economically and politically powerless.
The Tharus, the aboriginal tribesmen who were living in ’primitive 
affluence' (Fisk, 1975) before the Valley was opened, did not go unaffected. 
Previously living in a closed tribal society, and with an extensive system 
of agriculture, they were producing in excess of their normal consumption 
requirements with the employment of only a relatively small part of their 
extended family workforce and cultivable land. The sudden monetisation of 
the Valley caused by the excess demand for forest-clear land by new settlers 
induced the Tharus to sell out their tended land rapidly.
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3.2.4 In-migration
The Valley was a land of opportunity for the people from the 
depressed hills. The land was settled fairly quickly - 2,200 new settlers 
had arrived by 1959. Most settlers came from Gorkha and Bandipur. The 
population of the Valley, which was estimated at 25,000 (mostly Tharu) in 
the early 1950s rose to 68,000 in 1961 (Regmi Research Project, 1965).
Various estimates suggest that the population growth in the Chitawan 
Valley was much in excess of the general rate of growth. According to 
Gurung (1971, p.10) the population growth in the Central Inner Tarai, 
which includes Chitawan, increased by 23.2 percent as against the country’s 
average of 15.6 percent between 1954 and 1961. Clearly, such a high rate 
is explained by the influx of migrants. The average annual rate of net 
migration into the Chitawan-Makawanpur area for the five-year period was 
4.49 percent. It is second only to Kanchanpur which, also, is a newly 
settled area experiencing a heavy inflow of people. The migration rate 
into Kanchanpur is 9.78 percent for the same period, but the absolute 
number of migrants has increased at an average annual rate of only 4,832 
persons compared with Chitawan's 13,328 persons per annum (ARTEP, 1974).
In less than a decade, the Valley’s population has swollen by more 
than six-fold the initial number - from 25,000 to 183,664, of which 
94,404 are males and 89,240 are females (CBS, 1971).
3.3 Agro-climatic Conditions
3.3.1 Cropping pattern
The two rainy season crops, namely maize and rice, are the principal 
crops grown in the Valley. Most crop rotations are rice and maize based, 
the former followed by wheat and the latter by mustard. These four crops 
form the main basis of this study. Other crops, such as millet, barley, 
sugarcane, tobacco, potato and pineapple, are also grown but they occupy a
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comparatively small proportion of the total cultivated area, as shown in 
Appendix 5. Chitawan is one of the districts selected for sugarcane and 
tobacco cultivation on the basis of the agronomic suitability and 
contiguity to the existing factories. Other oilseed crops, such as soyabean 
and groundnut, are also recommended for increasing income to farmers and are 
grown on a small scale.
Rice is sown in an elevated seedbed in June around the onset of the 
monsoon season and is transplanted three weeks later in the puddled field. 
Harvesting takes place between late October and mid-December, depending upon 
the maturity period of the variety grown. Maize is spring planted, usually 
at the end of April and harvested in late July or early August. Wheat is 
sown in November or early December and harvested in March or early April. 
Mustard is planted in October and harvested in January.
3.3.2 Crop varieties
A large number of indigenous rice varieties are grown in the Valley. 
Many of these are selected local varieties. The IRRI rice varieties are 
the most common among the improved types. Table 3.2 shows that between 
1965-66 and 1969-70 the area under improved varieties of rice is 
insignificant and represents only 1.5 percent of the total area, i.e., 
on average, nearly 23,000 hectares are under rice cultivation.
In contrast to rice, it is remarkable to note that the traditional 
wheat varieties are being rapidly replaced by improved varieties, most of 
which are developed in Cimmyt, Mexico. Although wheat is a recently 
introduced crop, the pace of its acceptance in the Valley is unparalleled 
compared with most other regions of Nepal. The total area under wheat 
rose sharply by 171 percent in a period of only five years - from 3,500 
hectares in 1967-68 to 6,000 hectares in 1972-73. The area under improved 
wheat varieties reached 3,000 hectares, which is about 81 percent of the 
total area under the same crop in 1968-69.
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TABLE 3.2
AREA UNDER IMPROVED VARIETIES OF CEREALS 
(in hectares)
Year Rice Wheat Maize
1965-66 80 254 -
1966-67 432 650 212
1967-68 139 1,528 30
1968-69 389 3,000 48
1969-70 337 792 78
Several local varieties of maize are grown in the study area but 
farmers are gradually taking to the cultivation of high yielding 
varieties. T<*>o most popular breeds of improved maize in Chitawan are 
the locally developed Khumaltar Yellow and Rampur Yellow, the latter 
developed at the Rampur Agricultural Research Centre situated in 
Chitawan itself.
The pungent oilseeds - mustard and rape - are the commonest sources 
of edible oil in Nepal. The mid-inner Tarai, which includes the Chitawan 
area, is well renowned for its production and export of high quality 
mustard seed and mustard oil. The oil content of these seeds varies from 
30 to 48 percent. All mustard varieties grown in the area are, however, 
of the traditional type. Mustard cultivation in Chitawan suffers 
considerably from Orabanche - a weed.
3.3.3 Climate
The Valley is characterised by a sub-tropical climate with a high 
annual precipitation, most of which occurs between May and October.
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The other six months of the year are featured by dry conditions except for 
some sporadic rain during January and February (see sub-section 3.3.5).
The temperature fluctuates widely from a maximum of 110°F in the summer to 
near freezing in the winter.
3.3.4 Land and soil types
The most common classification of farmland in the Valley is made on 
the basis of elevation and water availability. The cultivated land is 
broadly classified into two types, namely, Khet and Bari.
(i) Khet, being relatively low lying, is characterised by a 
flat-surfaced, clayey soil and is generally distant from 
settlements. Its clayey soil puddles easily and quickly 
forms an impermeable layer near the surface which conse­
quently retards infiltration. Due to its better water­
holding capacity, Khet provides favourable conditions 
for rice (a semi-aquatic crop) cultivation. Owing to its 
irrigable nature, Khet, which is commonly known as paddy- 
field, is considered to be the most superior category of 
agricultural land. Wheat is planted in Khet in the winter 
season following the harvest of rice. Unlike rice, which 
receives ample monsoon rain, wheat cultivation depends 
heavily upon the availability of irrigation.
(ii) Bari is usually located at higher elevations than Khet, 
mostly on steeper slopes and has an undulating surface.
It is generally rain-fed and has a relatively rough, sandier 
and less fertile soil than Khet. Such lands are found 
around the village settlements. With well-drained soil,
Bari is well suited to maize cultivation as this crop is
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extremely sensitive to water-logging. Mustard follows the 
maize crop in Bari.
The total cultivated area in the Chitawan district was estimated at 
49,753 hectares during the time of the survey. Of this, the areas under 
Khet and Bari were 22,106 and 27,647 hectares respectively. However, it 
should be mentioned that the land use picture is confused through use of 
conflicting figures, depending on the source of the information. The 
cultivated area in the valley in 1970-71 has been estimated at 60,000 
hectares by IBRD (1974).
3.3.5 Water management
Soil type and lack of effective water management devices make Khet 
and Bari lands specific to some crops - the former to rice and and
the latter to maize and mustard. This appears consistent with the water 
requirements of the four crops shown in Table 3.3.
TABLE 3.3
WATER REQUIREMENTS FOR DIFFERENT CROPS
Crop Peak requirement (litres/second/hectare) Period
Rice (wet season) 1.2 September
Rice (dry season) 1.8 April
Wheat 0.5 Jan/Feb
Maize 0.5 May
Mustard 0.45 Nov/Dec
Source: ADB.
79
The monsoon rain, which is about 90 percent of the total annual 
precipitation, limits agricultural activity in the winter, reflecting 
the need for improved water management devices. Lack of irrigation 
facilities has been one of the most important obstacles in the adoption 
of improved technology and the spread of dry season crops, such as wheat. 
Soil moisture deficiency in the critical periods of plant growth has been 
the major deterrent towards realising potential yields. The significance 
of irrigation to the Valley's agriculture may be realised with reference 
to the pattern of precipitation presented in Table 3.4.
The rainfall data show that in the three months period from June to 
August the precipitation rate ranged from 69 percent in 1969 to 88 percent 
in 1967 of the total annual rainfall. Perhaps very few regions in the 
world experience more rainfall in a shorter period of time than does Nepal. 
Although the total amount of rainfall is ample, it is ill-distributed among 
the crop-growing periods.
The seemingly numerous minor irrigation projects shown in Table 3.5 
have not significantly affected the agricultural development of the Valley. 
The main weaknesses of these projects are:
(i) inadequate distribution system;
(ii) lack of drainage facilities;
(iii) insufficient availability of water for the dry season crops, 
and
(iv) lack of routine operations and maintenance.
Channels dug by some farmers to link the several small streams, which 
flow across the Valley from the surrounding hills, to their plots, are 
regularly washed away by the flash floods of the monsoon. Water volume in 
such streams is very variable as it is closely related to the local 
precipitation. In times of heavy rainfall, such floods have resulted in 
crop destruction, soil erosion and loss of topsoil.
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TABLE 3.5
COMPLETED MINOR IRRIGATION PROJECTS - CHITAWAN 
(as at the end of 1970-71)
Proj ect Area(hectares)
Anjna Lake (Tenuwa) 291.37
Upllo Karunga 161.87
Pungi River 97.12
Pithuwa River 809.38
Tallo Karuga 64.75
Tllya Bridge cum Regulator 202.34
Rampur Khapko Pond 4.04
Wankul Canal 1618.76
Khariya Lake Regulator 607.03
TOTAL 3856.66
Source: (i) National Planning Commission, Fourth Plan
(1975-80).
(ii) EAPD (1972), Agricultural Statistics of 
Nepal.
Due to the existence of the Narayani, one of the three biggest river 
systems of Nepal, in Chitawan, and its potential usefulness, the Government 
has accorded high priority to the irrigation development of the Valley.
The already completed Khageri project (designed to irrigate 6,000 hectares 
of land) and the Lhottar irrigation project (expected to harness Narayani’s 
water to cover 11,000 hectares, if administered properly) should have a 
major impact on the Valley's agriculture and, as well, have beneficial 
side-effects on the economy of the surrounding districts. The Lhottar
irrigation project is patt of the Chitawan Valley Agricultural Development
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Project for which a loan of $US8 million has been approved by the Asian 
Development Bank (ADB, 1972) from its Special Fund resources.
The Khageri and the Lhottar irrigation projects alone will cover 
about one-third of the total cultivated area in the Valley. The ADB- 
financed project offers good scope for, and has aimed at increasing agri­
cultural employment through increasing the cropping index by making double 
and multiple cropping possible, and the promotion of animal husbandry.
The total irrigation potential of all the irrigation projects in the 
Valley stands at 20,856 hectares, which accounts for 42 percent of the
total cultivated area.
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CHAPTER 4
THE ANALYSIS: ASSUMPTIONS AND RESULTS
4.1 The General Hypothesis
In retrospect, advancement of many developing countries from an 
initial land surplus condition to a labour surplus situation at later 
stages, has been a common feature. It is notable that even the relatively 
under-populated countries of Africa are exhibiting a similar tendency 
(Helleiner, 1966). From previous chapters, three factors, namely -
(i) fixed land base, i.e. the inability of the land area 
to expand further;
(ii) high rate of population growth,and
(iii) static technology,
have been shown to be mainly responsible for such a circumstance.
Perhaps it would be appropriate to commence this chapter by postu­
lating a general hypothesis. Through migration and natural increase, the 
swelling of the population in the Valley, which was planned to be an 
orderly settlement area, provides a firm basis to hypothesise that the 
study area is rapidly heading towards a labour surplus situation (refer to 
section 3.2.4 for information regarding population growth in the study 
area). The Fifth Plan (NPC, 1975) also holds a similar view as it has 
predicted a rise in population density for the central Tarai region, which 
includes the Chitawan Valley, by 146 percent as against 139 percent for 
the country as a whole, for the 15 years period between 1971 and 1986.
Data obtained from the survey and other sources were processed by 
using an electric manual calculator and the ANU computer services.
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The SPSS (Statistical Package for the Social Sciences) language was used 
to compute the necessary statistical measurements.
4.2 Relationship between Farm Size and Family Size
The average farm size for the sample as a whole is calculated at 
5.52 hectares (from Appendix 6) which exceeds the Valley's average by 
3.85 hectares. The figure for the Valley is obtained directly by dividing 
the total cultivated area (49,753 hectares) by the total number of house­
holds (29,751) and is equal to 1.67 hectares. To shed light on the source 
of this difference, the 55 sample households were divided into two classes 
using the area of landholdings as a criterion. Farms up to four hectares 
are called small farms and those over four hectares are called large farms. 
According to this classification, the sample consists of 37 small farms 
with an average land area of 2.33 hectares and 18 large farms with an 
average land area of 12.08 hectares. At first glance, the proportion of 
small farms (67 percent) in the present sample appears under-represented 
when compared with other reports:
(a) for Nepal as a whole, over 90 percent of the farms are 
under 4 hectares in size;
(b) 84 percent of the farms in the mid-inner Tarai region, 
of which Chitawan Valley accounts for a major portion, 
are less than 4 hectares in size (EAPD, 1972), and
(c) 86.63 percent of the farms in the Chitawan Tarai itself, 
according to EAPD's (1971) survey, are less than 3.88 
hectares in size. The farm size distribution pattern, 
based on the abovementioned survey's findings and 
shown in Diagram 4.1, immediately suggests a unimodal 
form of land ownership. The 389 small farms (i.e. 86.63
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DIAGRAM 4 . 1
FARM SIZE DISTRIBUTION IN CHITAWAN TERAI
( in  hectare) S t r a t a  C l a s s i f i c a t i o n
H e c t a r e sS t r a t a  No.
0 . 3 4
1 . 0 4
2 . 4 5
4 . 2 6
5 . 5 3
8 . 5 1
1 0 . 9 5
1 7 . 1 6
S t r a t a  Number
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percent of a total of 449 cover 47.22 percent of the total
area surveyed in contrast to only 28.4 percent of the 
total area covered by 67 percent of the (small) farms in the
present sample.
The source of the discrepancy can be attributed to the following:
(i) The sample frame of the defined population consisted of those 
farmers who were intending to apply, had applied for, or had 
received a loan from the Agricultural Development Bank or the 
credit co-operatives. Since the credit institutions generally 
require a safe collateral against the loan, the over­
representation of relatively larger farms in the sample was 
inevitable. For the same reason, the sample does not consist 
of tenants cultivating other people's land.
(ii) The sample size was very small; it covered only 0.18 percent 
of the total number of households and only 0.61 percent of 
the total cultivated area in the district.
(iii) Another non-random element in the sample was caused by the 
deliberate inclusion of a certain number of large farms 
required to investigate the issue of mechanisation which is 
one of the objectives of this study.
It may be appropriate to mention here that the area of 4 hectares, 
chosen as a dividing line between small and large farms, was in accordance 
with the agricultural mechanisation policy of the Agricultural Development 
Bank. Farm power power policies of the Bank are different for farms of 
less than, or more than, 4 hectares.
The family labour availability for the small and large farms in the 
sample, and for all the 55 sample households is computed next.
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It will be noticed from Table 4.1 that there is a positive association 
between the absolute total number of family members per farm and the size 
of the farm. Indeed, the direction and nature of the cause-effect link 
between the two will be rather complicated to generalise as it is expected 
to differ from one household to another. Briefly, whereas the size of the 
family is determined by factors such as the family structure (nucleus or 
extended), the family’s age and the desire to have more children, the area 
of landholdings may depend on the pride of owning more land or on purely 
economic reasons, e.g. investment decisions to acquire more land for 
commercial farming.
Leaving this issue aside, it was found that the Pearson correlation 
coefficient, which is a measure of the strength of association and shows 
the degree of linear relationship between two variables (farm size and 
family size in the present context) took the value of 0.83. According to 
Yotopoulos and Nugent (1976, p .68) -
. . . a correlation coefficient between a pair of independent 
variables greater than (0.8) is usually taken as evidence of 
multicollinearity.
To test the validity of the apparently high relationship and acreage per 
farm, we now compare our result with that derived from EAPD (1971) results. 
These results are presented in Table 4.2.
The correlation coefficient between the farm size and the family size 
for the above data (Table 4.2) was as high as 0.9. Therefore we regard the 
high degree of relationship between farm size and family size in our sample 
as normal to the study area and will proceed to further analysis.
The dependency ratio (the number of family members falling outside 
the working age bracket as a proportion of the total number of family 
members, i.e. (N^^ + N^,.) * T, which is an important factor affecting the 
household labour supply, amounted to 22 percent for the small farms and
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19 percent for the large farms. Both of these figures are surprisingly 
much lower than the country's average, which is well over 40 percent.
Apart from the already discussed possibility of the emergence of a 
defective sample, additional answers to the above are provided below.
The difference in the dependency ratio in the sample from the national 
average is given by the relatively young age of farming families in the 
study area. This situation is understood to result from the effect of 
age at migration which, according to Yotopoulos and Nugent (1976, p.226), 
is‘greater for the young, since they can expect a longer life horizon over 
which they can capitalise their earning difference'.
Most models built to describe out-migration from rural areas show the 
wage-differential between the rural and modern sectors to be one of the 
major factors responsible for the population drift (e.g. Doran, 1975).
In Nepal, however, a significant volume of the migration rate is of a 
different (rural-rural) nature - it is caused by the initial Government- 
induced attraction of land-endowment differences between the origin (hills) 
and the destination (Tarai) for the potential migrant.
During the survey period, it was learned that many families who 
migrated to the Valley left their children back in the hills in the care 
of older members in the family and/or relatives who remained behind. Thus, 
non-reporting of children studying or living in places other than in the 
Valley was also suspected in some of the sample observations. All these 
factors have resulted in the small proportion of children in the sample 
households. The average number of children under 15 years of age (N^,.) 
in the small and the large farms which reported having children is 1.75 and 
2.2 respectively.
Despite the generally depressed economic conditions in the hills, there 
can be found a remarkable degree of immobility of some sections of the hills.
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Hills people have traditionally inherited a sense of fear of the Tarai's 
hot climate and the threat of malaria. Those who migrate account for 
only a part of the hills' families in the majority of cases. Such 
migration decisions also enable the divided family to continue farming in 
the hills. Thus, generally speaking, young and able-bodied people form 
a major proportion of the first generation of a migrant community, Chitawan 
Valley being an example.
Only 16 of the 37 small farms are seen to have any children in 
contrast to 14 of the 18 large farms. The small proportion of children on 
the small farms and the higher rate of schooling in the Valley (particularly 
on the larger farms) support the exclusion of child labour - an assumption 
made in Chapter 3. Only 24 farms have old age family members of over 
59 years and only 30 have children under 15 years. Farms which have both 
aged members and children are only 12 in number, and 8 of these 12 
observations are found in the large size group. Four of these large farms 
are owned by Tharus who live in an extended family system.
Taking into account the average number of family members not available 
for farm work (U), which equals 2.40 in small farms and 4.77 in large farms, 
the family work participation rate amounts to 57 percent in the former and 
64 percent in the latter. Despite having a higher participation rate as 
well as more workers per farm, the number of family workers (F) per hectare 
of land, which is a more realistic measure of farm labour supply, on the 
large farms, is only about 50 percent (0.69) of that on the small farms 
(1.35; see table 4.3). These results run parallel to that of Mitra (1975, 
pp.31-32) and EAPD (1971; see Table 4.2), both of which have substantiated 
also the existence of an inverse relationship between farm size and farm
labour.
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C ete r is  p a r ib u s ,  t h e  d i f f e r e n c e  i n  t h e  l a n d : l a b o u r  r a t i o s  i n  v a r i o u s  
s i z e d  g ro u p s  o f  f a r m s ,  d e m o n s t r a t e d  i n  T a b l e s  4 . 2  and 4 . 3 ,  i s  by i t s e l f  an 
i n d i c a t i o n  o f  t h e  e x i s t e n c e  o f  v a r y i n g  l e v e l s  o f  f a m i l y  l a b o u r  employment .
The a v e r a g e  amount  of  l and  a v a i l a b l e  p e r  f a m i l y  w o rk e r  (F) i n  t h e  s m a l l  and 
l a r g e  s i z e  g r o u p s  of  farms i s  e q u a l  to  0 .73  and 1 .4 4  h e c t a r e s  r e s p e c t i v e l y .  
The d a t a  show t h a t  t h e r e  a r e  24 fa rm s  which  h a v e  h i r e d  p e rm anen t  w o r k e r s  
( P ) . T h i s  i m p l i e s  t h a t  t h e r e  a r e  peak  p e r i o d s  i n  t h e  V a l l e y ' s  a g r i c u l t u r e  
when f a m i l y  l a b o u r  becomes i n s u f f i c i e n t  t o  p e r f o r m  t h e  farm work ,  and 
pe rm anen t  w o r k e r s  have t o  be  h i r e d  f o r  t h a t  p u r p o s e .  I t  may, however ,  be 
r e c a l l e d  from C h a p t e r  3 t h a t  pe rm anen t  w o rk e rs  a r e  h i r e d  f o r  s o c i a l  r e a s o n s  
as  w e l l .  But  t h e  f a c t  t h a t  14 o f  t h e  18 l a r g e  f a r m s  have  m a i n t a i n e d  a 
l a r g e r  p e rm a n en t  l a b o u r  f o r c e  t h a n  t h e  10 s m a l l  f a rm s  s u p p o r t s  t h e  argument  
r e l a t i n g  t o  t h e  e x i s t e n c e  of  a  r e l a t i v e  s h o r t a g e  of  f a m i l y  l a b o u r  on t h e  
l a r g e  fa rm s  d u r i n g  peak  s e a s o n s .  The l a g  i n  t h e  number of  f a m i l y  w o r k e r s  
on t h e  l a r g e  fa rm s  i s  compensa ted  f o r ,  i n  p a r t  a t  l e a s t ,  by h i r i n g  pe rm anen t  
l a b o u r ,  wh ich  amounts  to  as  much a s  42 p e r c e n t  o f  t h e  f a m i l y  w o r k f o r c e .
On a  p e r  h e c t a r e  b a s i s ,  t h e  a v e r a g e  number of  pe rm anen t  w o r k e r s  on t h e  
l a r g e  fa rm s  i s  n e a r l y  d o ub le  ( 0 . 2 9 )  t h a t  on t h e  s m a l l  f a r m s .  These  a v e r a g e s  
l o s e  some meaning  when i t  i s  r e a l i s e d  th a t* * s m a l le r  p r o p o r t i o n  o f  s m a l l  fa rms
A
(10 i n  37) a r e  employing a s m a l l e r  number of  w o r k e r s  (a  maximum of  3) t h a n  
on t h e  l a r g e  fa rm s  (a  maximum of  9 ) .
C o n s i d e r i n g  t h e  sm a l l  and l a r g e  fa rm s  a c t u a l l y  employ ing  pe rm anen t  
l a b o u r ,  i t  i s  found  t h a t  t h e  f o rm e r  employ 0 .3 5  p e rm anen t  w o r k e r s  p e r  f a m i l y  
w o r k e r ;  t h e  c o r r e s p o n d i n g  f i g u r e  f o r  t h e  l a r g e r  f a rm s  i s  0 . 5 2 .  The h i r i n g  
of  pe rm anen t  l a b o u r  has  an o v e r a l l  e f f e c t  of  p u s h i n g  t h e  t o t a l  l a b o u r  s u p p ly  
of  r e g u l a r  a n n u a l  l a b o u r  (L) t o  3 . 5 1  from 3 .1 6  w o r k e r s  on t h e  s m a l l  f a r m s ,  
and to  1 1 .9 4  from 8 .3 8  w o rk e rs  on t h e  l a r g e  f a r m s .  The amount o f  l and  p e r  
w orke r  (L) i s  t h e n  r e d u c e d  to  0 . 6 6  from 0 .7 3  h e c t a r e s  on s m a l l  fa rm s  and 
from 1 .4 4  t o  1 h e c t a r e  on l a r g e  f a r m s .
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It may therefore be concluded that the large farms usually resort to 
maintaining a pool of permanent hired workers in order to supplement the 
family labour which becomes inadequate during busy agricultural seasons.
4.3 Construction of Synthetic Farms
The extreme heterogeneity in the use of various factors of production 
and other data limitations have necessitated the adoption of a synthetic 
farm approach in this study. This method is generally used in describing 
farms which are representative of specific farming systems in a given area. 
The available information is synthesised for the purpose of drawing such 
model farms. This involved the following steps:
f- - 1 1 1Small Large Khet Bari
TECHNOLOGY
Biological-Chemical Inputs Source of Power
r------ -------1 I---------1
Traditional Improved Animal Tractor
As it is obvious from the chart, the level of technology here embraces 
two different aspects: (i) the package of biological and chemical inputs
used, and (ii) the source of farm power. Farms on which improved or 
selected local seeds are used with or without other modern supplementary 
inputs such as fertiliser, chemicals and irrigation, will be said to be 
operating at improved technology and those using local seeds will be 
described under traditional technology.
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Source of farm power excludes human labour since it is discussed 
separately, and refers to animal or tractor power used on the farm. Since 
all farms in the sample owned draft animals, the comparison is made 
between predominantly tractor-using farms and pure bullock farms rather 
than between the latter and a pure tractor farm.
The synthetic farm framework prepared on the basis of the above 
criteria is depicted in Table 4.4.
A detailed subdivision of the frequency of crop observations 
corresponding to the eight synthetic farm situations drawn earlier is 
presented in Table 4.5. Of a total of 158 observations (Table 4.27) only 
151 were used.
It is noted from Table 4.5 that some synthetic farm situations are 
better represented than others, the frequency of total crop observations 
ranging from 5.29 percent to 31.12 percent. Cases where one single crop 
observation is present are found also, e.g. farm situations 7 and 8. It is 
therefore important to interpret the results of the analysis with some 
qualification and caution.
4.3.1 Labour input coefficients
The data on human labour utilisation for the crops falling under each 
category of the synthetic farms were totalled and divided by the respective 
area cultivated. This process of weighting the crop-specific land input 
by a cultivation specific human labour input was used to obtain Leontief 
type labour coefficients. The data on crop labour utilisation per hectare, 
thus derived, for each of the eight situations, are presented in Tables
4.6 to 4.13.
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4.3.2 Timing of the crop operations
The survey, which lasted only about a month, did not allow collection 
of day-to-day labour utilisation data for the agricultural year covered.
The year was divided into 24 half-monthly periods. The questionnaire 
provided for the length of time when various crop operations were performed. 
The timing of each of the crop activities collected from each household were 
checked for their mode (maximum occurrence) to be used as a norm. These 
timings were fitted, whenever applicable,into the fortnightly periods, 
guided by the following assumptions:
(a) Cropping calendar
The annual crop rotation cycle is depicted in Diagram 4.2.
The commonwest cropping pattern is rice in summer followed by 
wheat in winter in Khet, and maize in summer followed by 
mustard in Bari.
Due to a wide range of both traditional and improved varieties 
of rice, wheat and maize, each having different sowing and 
harvesting periods and also a different maturity period, the 
operational sequence and its timing were enumerated as a mixed 
experience. In addition, the timings were also determined by 
climatic and soil conditions. Farm operations other than land 
preparation and planting were relatively more flexible but 
occupied a definite place in the cropping calendar. The 
sequence of the operations was roughly of the following order: 
Nursery preparation (in rice) - field preparation 
(ploughing, harrowing, planting, levelling, repairing 
irrigation canals) - manure application - basal 
application of fertiliser - first weeding - hoeing - 
top dressing - second weeding - harvesting - transporting - 
threshing/shelling - winnowing - milling - marketing.
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It may be mentioned that some sample farms had not undertaken 
some operations; for example, weeding in traditional varieties 
of wheat is uncommon and similarly mustard farms were seldom 
weeded.
One particular point regarding a slight difficulty in determining 
the timing for post-harvest operations should be mentioned here. 
The date and length of time taken by threshing, winnowing and 
milling operations depend on several factors. Some of them are 
(i) the volume and direction of the cash-flow of households of 
various sizes, (ii) market prices of foodgrains, and (iii) weather 
conditions. In the case of small farmers operating near sub­
sistence level, post-harvest operations such as milling are 
almost uniformly spread throughout the season or year, being 
postponed until the food is required. Another extreme case was 
a large farm in the sample which disposed of 80 percent of the 
rice within 3 weeks after harvest. True, the bulk of the market 
arrival of paddy soon after harvest originates from the large 
farms. Again, there are other large farmers who could afford to 
withhold their produce until a time when the market price was 
favourable. These factors brought about a diverse spectrum of 
data on the timing of post-harvest operations.
Generally, farmers wished to carry out these operations as soon 
as possible after harvest to minimise losses from rain, insects, 
rodents and theft. For homogeneity sake, an assumption is 
unavoidable in this situation and this study considers that post­
harvest operations (except marketing) are completed within one 
month after the crop harvest. The preceding assumption can be 
expected to cause a minor distortion in the seasonal distribution 
and utilisation of labour and in the proportion of family and
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hired labour but will not affect the total labour utilisation 
figures.
(b) Supplementarity versus competitiveness
It is important to bear in mind that rice and wheat (the Khet 
crops) compete more for land than do maize and mustard (the 
Bari crops) under the present cropping system. This situation 
is attributed to the generally longer maturity periods of rice 
and wheat than that of maize and mustard. Some advantage can 
be taken of the flexibility of planting and harvesting periods 
to maximise the time interval between the planting of one crop 
and the harvesting of another but it requires a careful 
selection of crop varieties. The selection of a long duration 
rice variety can raise the possibility of competition for land 
resources (Khet) between rice and wheat, but such a case arises 
mostly when (i) rice is planted late due to bad weather 
conditions (late monsoon rain) and (ii) the farmer is simply 
not interested in raising winter crops. The flexibility in the 
planting and harvesting periods for most varieties of rice and 
wheat varieties represented in the sample is shown in Diagram 4.2. 
It is also noticed that the shaded areas at the right hand ends 
of the rice and the wheat bars can overlap, creating the situ­
ation just described above. The cropping calendar favours the 
Bari crops which experience fewer time constraints than Khet crops. 
The labour utilisation data on a per crop per hectare basis in 
the eight farm situations distributed along the annual agricultural 
cycle in line with the above assumptions is shown in Table 4.14.
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4.3.3 Selection, definition and characteristics of subsets A, B and C
The steps undertaken so far have provided us with matrices of per 
hectare crop labour coefficients for small and large farms under different 
levels of technology. Our main concern, however, is the estimation of 
total labour utilisation per farm. So we now want to transform the labour 
intensity coefficients to total labour requirements per farm.
The size of landholding in the sample ranged from a minimum of 0.39 
hectares to a maximum of 28.55 hectares (Appendix 6). This being too high 
for the representation of all the 55 farms by the size of their land area, 
the next step was to select some subsets of farms which are reasonably and 
satisfactorily represented in the sample and are typical in the study area. 
A second factor we take into consideration in drawing the subsets is the 
distribution pattern of the two types of land among the sample farms.
The area of Bari (Khet) in the farms ranges from zero (100) hectares to 
100 (0) hectares. Khet is concentrated on large farms and Bari on small 
farms. Basing the selection of the subsets of farms on the above two 
criteria, three classes of farms described next were found to be the most 
representative of the lot. The three subsets are denoted by the letters A, 
B and C.
Subset A
Among the 37 small farms, farms numbered 1 to 19 are endowed with 
only Bari. Since land type is crop-specific and the 19 farms with 100 per­
cent Bari constitute more than 50 percent of the 37 small farms, their 
selection was unavoidable.
Subset B
Of the remaining 18 small farms, all except farms numbered 34, 35 and 
37 consist of both Bari and Khet. The proportion of BarirKhet is 52:48.
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Incidentally, farms numbered 20 to 25 are composed of equal areas of both 
land types. We select this group of six farms and represent it by subset 
B. This will allow us to check the difference in labour utilisation 
between subset A with 100 percent Bari and Subset B with 50 percent Khet 
and 50 percent Bari.
Subset C
All 18 large farms are endowed with Khet but only 11 of them with 
Bari. Only a total of 13 percent (40.27 hectares) of the total area of 
303.99 hectares covered by the sample was shared by the 11 large farms.
The average Khet area among large farms was 9.8 hectares in contrast to 
an average Bari area of 3.6 hectares (with zero values excluded) and 2.3 
hectares (with zero values included). If one is to exclude the farm 
numbered 46 which consists of an unusually large Bari area of 10 hectares, 
the proportion of Bari area on large farms becomes more insignificant. 
Besides being less labour demanding (see Tables 4.6 to 4.13), Bari crops 
have small crop coverage and generally receive less attention on large 
farms. We therefore disregard Bari area on large farms and choose seven 
farms (numbers 42, 43, 44, 45, 47, 48 and 49), which consist of only Bari, to 
form subset C.
To summarise, we have chosen 19 small farms with 100 percent Bari to 
represent subset A, six small farms with 50 percent Bari and 50 percent 
Khet to represent subset B and seven large farms with 100 percent Khet to 
represent subset C. Thus, 32 out of the total 55 sample farms were chosen 
on the basis of area and type of land.
Table 4.15 summarises some average characteristics of the selected
twelve farms.
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TABLE: 4.15
AVERAGE CHARACTERISTICS OF THE SELECTED SAMPLE FARMS
Farm
Sub-set
No of 
Observat­
ions
Farm
Numbers
Size
Group(Area
Ha)
Area 
Avail 
ab le 
(ha)
-
Area (hectares)
Khet Crops Bari Crops
Khet Bari Rice Wheat Maize Mustard
A $ = 19 1-19 Smal 1 
(1.89) 1.89 1.8 1.32
Range
0.34- 0.39-
0.39-
3.86
0.39-
3.05
3.86 3.86
Coefficient
of
Variation
56. 56.29 58 57
B n = 6 20-25 Small
(2.9)
1.45 1.45 1.45 1.45 1.08 1.37
Range 1.98-
3.76
0.99
-1.88
0.99
-1.88
0.99-
1.7
- 0.52-
1.7
- 0.54- 
1.44
0.99-
1.88
Coefficient
of
Variation 25 25 25 25 65 37 25
C n=7 42-45
47-49
Large
(13.71)13.71 11.73 6.38
Range 5.86-
25.06
5.86
25.06
5.Bö­
ig.22
- 5.86
12.69
- -
Coefficient
of
Variation 55 55 41 61
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The actual average area under maize in subset A is 1.69 hectares but 
the figure appearing in the table is 1.8. This is because farms numbered 
17, 18 and 19 have grown rice on a part of their land despite the fact that 
these three farms do not own any Khet area. A similar case is recorded for 
farms numbered 35 and 49. These exceptions run against the assumption of 
crops being specific to the type of land. Such situations arise due to the 
consumption pattern of farm families and the difficulty in distinguishing 
Khet and Bari lands in the marginal cases. Adhering to our assumption, 
we group the three exceptional cases in farm subset A where rice is grown 
with maize, which is also grown in the same season. This step will 
prevent the rate of land utilisation from alteration, which is particularly 
important for the small farms. The 3.56 hectares of maize grown in Khet 
by farm number 49, which is the second largest farm in the sample, is 
disregarded.
4.4 Measurement of Under-employment
4.4.1 Labour available
Earlier in the chapter, labour available for farm work was calculated 
for the 37 small and the 18 large farms (Table 4.1). Regular annual labour 
available (L = family labour, F, plus permanent hired labour, P), which we 
have called family labour, is now derived for the three subsets for the 
purpose of estimating employment or underemployment rates. The family 
labour availabilities for the different groups of farms for different 
lengths of time periods are presented in Table 4.16.
As expected, the daily labour availabilities for subsets A and B, 
which amount to 3.47 and 3.5 man-days, compare favourably with the labour 
availability for all the 37 small farms, which equals 3.51 man-days 
(Table 4.1). Labour supply, however, differs by about 1.42 man-days
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between subset C (13.42 man-days and the 18 large farms (12 man-days). 
This increase of 1.42 man-days in subset C is caused by the inclusion of 
some farms which have the greatest amount of regular labour available.
TABLE 4.16
FAMILY LABOUR AVAILABLE
Subset
Man-days available
Daily Half-monthly (15 days)
Annual 
(360 days)
A 3.47 52.0 1248
B 3.5 52.5 1260
C 13.42 201.0 4824
Family labour availability is interpreted as a proxy for the family 
labour supply. In other words, the level of family labour supply which 
may or may not be exhausted during the busiest periods of the year is 
accepted as the maximum possible availability for other periods. In the 
real world situation, this supposition does not hold for all farming 
families; it nevertheless is useful from the standpoint of examining the 
presence of a family labour supply constraint, if any, during the 
critical periods. Later, however, the net annual family labour avail­
ability for agricultural purposes will be computed by incorporating social 
and cultural factors into the model for its validation.
4.4.2 Labour utilisation
The number of man-days utilised is now determined for the three sub­
sets of farms under different levels of technology. This is done by a 
scalar multiplication of the matrices of the fixed labour coefficients shown 
in Table 4.14. The scalars represent the cropped area found in the last
Ill
four columns of Table 4.15. Labour utilisation was drawn in this manner 
for nine different farm situations: three for subset A, two for subset B,
and four for subset C.
The nine different situations are described in Table 4.17.
Labour utilisation for the nine farm situations are depicted serially 
in Appendices 9, 10 and 11, and histograms corresponding to the appendices 
are presented in Diagrams 4.2 to 4.10. The horizontal lines drawn from 
the intercepts of 52, 52.5 and 201 man-days for subsets A, B and C 
respectively denote the constancy of the family labour availability for 
work on the family farm. Each vertical bar (column) of the diagrams 
represents the total amount of labour utilised at the periods specified 
along the horizontal axis. It may be noted that the bars have been marked
horizontally at two different heights. The topmost surface of each bar
\
stands for the level of labour utilisation corresponding to a 200 percent 
cropping intensity, i.e. a full utilisation of land condition under a one 
season-one crop system for each type of land. We will return to this 
point later. The lower height of the bars corresponds to the actual rate 
of land utilisation shown in Table 4.18 and denotes the amount of labour 
actually used. When the observed and potential marks coincide, it should 
be understood that the existing land use rate is already 200 percent.
The table shows the observed rate of land utilisation by crop and 
season, and cropping intensities for the three subsets of farms. The 
figures within parenthesis in the subset A column enable us to see the 
difference in the rate of land utilisation when the Bari area of 1.93 
hectares grown with rice on farms 17, 18 and 19 is not considered in the 
farm plan. It may be remembered that a similar adjustment has not been made 
in the case of farm number 49 falling under group C.
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DIAGRAM 4.2
A(I): Small/Bari/Traditional/Tractor
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DIAGRAM 4.3
A(II): Small/Bari/Traditional/Animal
DIAGRAM 4.4
A(III): Small/Bari/Improved/Animal
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DIAGRAM 4 . 5
B ( I ) : S m a l l / B a r i + K h e t / T r a d i t i o n a l / A n i m a l
DIAGRAM 4 . 6
B ( I I ) : S m a l l / B a r i + K h e t / I m p r o v e d / A n i m a l
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DIAGRAM 4.7
C (I): Large/Khet/lmproved/Tractor
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DIAGRAM 4.8
C(II): Large/Khet/lmproved/Tractor
DIAGRAM 4.9
C(III): Large/Khet/Improved/
Tractor
DIAGRAM 4.10
C(IV): Large/Khet/lmproved/Animal
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Some findings that can be drawn from Table 4.14 are listed below.
With regard to the cropping pattern, the summer (rainy) season was the 
predominant agricultural season which is an indication of the occurrence 
of most slack periods in the winter months. The only exception is the 
land utilisation rate under maize in subset B which is 19 percent less 
than that under mustard. This may be explained in terms of the compe­
tition for the available farm inputs at the disposal of the farmer by 
rice and maize, whose growing seasons coincide. However in that subset 
of farms, rice - the most preferred staple - records a full (100 percent) 
utilisation of land. The monsoon rain which is concentrated during the 
summer season helps largely to explain the extensive use of land during 
the summer season.
Land utilisation rates were also calculated for the 55 sample farms 
for the purpose of comparing the results with those already obtained for 
the selected subsets of farms. The results are given in Table 4.19.
While calculating the figures in Table 4.19, no change was made (as 
we did in Table 4.18 for subset A) to the five cases (farms 17, 18, 19,
35 and 49) where crops non-specific to the type of land are grown. In 
other words, the calculation is based on actual observation. As a result, 
the rate of land utilisation under rice in the 37 small farms has 
exceeded 100 percent. If corrected, it reduces to 99.6 percent or approxi­
mately 100 percent, which equals that under subset B. The total cropping 
intensity given at the far right hand column does not, however, become 
affected.
The total land area, Khet and Bari area for the 37 small and 18 large 
farms amounts to 86.46, 30.17 and 56.29 hectares, and 217.53, 177.26 and 
40.27 hectares respectively. It is observed that the rate of land 
utilisation and cropping intensity for the small and large groups of farms
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follows a pattern similar to the ones exhibited by subsets A and B, and 
subset C respectively. The increase by 13 percent in the cropping 
intensity of the 37 large farms to 145 percent from 132 percent in subset 
C is partly attributed to the inclusion of Bari area (crops) in Table 4.18. 
The gross area available for all 55 farms per season was 303.99 hectares 
and the net sown area for the whole agricultural year was 466.29 hectares. 
Thus the overall intensity of land use as reflected in the cropping index 
was rather low (153 percent). Small farms recorded a cropping index of 
179 percent and the large farms at 145 percent. These figures are in 
accordance with the cropping intensities exhibited by the small and large 
subsets of farms (Table 4.18). Thus it may be conceded that from the land 
use standpoint the selected 32 farms are representative of the original 
sample.
4.4.3 Seasonal surplus
Whereas the bars or their portion(s) lying below the family labour 
supply schedule in the nine histograms represent the amount of family labour 
utilised, those lying above the schedule indicate the amount of labour 
hired. Examination of the bar diagrams depicting the seasonal distri­
bution of labour reveals two prominent slack periods. The existence of 
seasonal unemployment or underemployment is marked in the winter months.
They lie during the months of (i) February-March, and (ii) November- 
Dee ember .
These results are as expected in the light of the low rate of land 
utilisation in the winter season as mentioned in the previous section.
Other slack periods of shorter duration and underemployment zones are also 
observed at different periods of time for different farm situations.
These are, however, less pronounced than the ones specified above. The 
number of fortnights where farm activity is nil varies from a minimum of
120
8 (i.e. 420 man-days) in the synthetic farm B(II) to a maximum of 16 (i.e. 
2814 man-days) in the synthetic farm C(III).
4.4.4 Annual surplus
Measurements of employed and unemployed days for various categories 
of workers in the nine farm situations are presented in Table 4.20.
It is observed that the gross total number of days employed per farm 
family ranges from a minimum of 252 days in Group A (III) to a maximum of 
1748 days in Group C(IV). However, this does not tell us much because 
there are differences in the family sizes in the three subsets. The 
number of used man-days per family worker is therefore calculated for all 
the nine situations and its value is seen to vary from 73 man-days/year in 
group A(Ii) to 134 man-days/year in Group B(II), the latter being nearly 
double the former. The standard deviation for the nine observations was 
20.66. Accordingly, unused family labour is highest (80 percent) in 
group A(II) and lowest (63 percent)in group B(II).
No hired labour is noted in all the three situations under subset A. 
Subset B records the use of some hired labour but its proportion in the 
total labour used is insignificant. A paradoxical situation is demon­
strated by all the four situations under subset C where, despite the 
existence of at least 64 percent of unused family labour, outside labour 
had to be hired. The amount of wage labour in subset C accounts for over 
10 percent of the amount of family labour used and for over 9 percent of 
the total labour used. The paradox, as it appears in a static sense where 
both surplus and scarcity of labour occur, is explained by the seasonal 
and time elements of agricultural operations which dictate the need to 
hire outside labour to complete a given task within a specified time 
period. During off-peak seasons, varying levels of underemployment of 
family labour is observed.
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The absence of hired labour in the smallest subset of farms (A) 
prompts us to check whether there exists some redundant (removable) family 
labour. One way to examine the presence of such removable surplus is to 
calculate the percentage of family labour utilised during the busiest 
season of the year. The busiest period for the three farm situations under 
subset A lies in the month of April when land has to be prepared to be 
sown for maize. This particular operation is seen to require up to 86,
90 and 82 percent of the family labour available in groups A(I), A(II) and 
A(III) respectively. Thus there appears very little possibility for the 
existence of surplus labour of a removable nature. On the basis of a single 
year, data which is subject to yearly fluctuations, drawing definite 
conclusions about removable surplus labour (which can have far-reaching 
implications) should not be encouraged. More evidence against the existence 
of surplus labour will be given in the next section. For larger farm sizes, 
the surplus labour argument clearly does not apply as labour from outside 
the family has been shown to be brought in to meet the peak period require­
ments .
Unused family labour as a proportion of the available workforce is 
minimum in group B. The high level of labour utilisation in this group of 
farms is attributed to the availability of both types of land which has 
allowed the inclusion of all the four crops in the crop plan. The growing 
season differences among the crops has made it possible for a more uniformly 
distributed mobilisation of family labour. This observation has important 
implications in relation to the economics of multiple cropping.
4.4.5 Non-crop activities
Our earlier treatment of the employment situation was confined to crop 
production activities only. It has to be appreciated that Nepalese 
agriculture is a multi-product industry although the project mix is generally
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dominated by crop enterprises. Animal husbandry is an integral part of 
the whole agricultural system and since crop and livestock are mutually 
supporting enterprises, we proceed to investigate the total employment.
Unlike crop production, raising livestock requires considerably less 
but regular and daily attention. The Chitawan Valley is one of the areas 
with the highest density of animal population in the country (EAPD, 1971, 
p.76). The average number of animals consisting of those kept for milk, 
meat and traction purposes in the present sample stood at 7.3 head/farm. 
Every year, therefore, naturally a lot of time is spent on attending them 
but the apparent lack of concern by the interviewers with respect to 
reporting the time (number of hours) per day occupied in minding livestock 
left the author with the only alternative of an educated guess. The open- 
ended nature of the length of the working day discussed in Chapter 3 can 
be made to accommodate the number of hours allocated for the raising of 
animals by each farm family. Such a quantitative omission of the human 
labour input can be a serious error on farms where the number of animals 
is high, but the omission, given the data unavailability, can be justified 
for our purpose also on the grounds that the livestock enterprise for all 
the 55 sample farms was only a secondary source of income. It may, 
however, be added that the slack periods observed earlier do not, therefore, 
represent a state of complete worklessness due to the demand for a 
certain amount of human labour input for animals. This includes the time 
spent in searching for fodder and shepherding animals, activities common 
during the winter season when natural vegetation shrinks due to dry 
conditions.
The pattern of labour utilisation in a developing country situation 
is also influenced by social obligations and cultural constraints. To 
quote Norman (1973), 'competition with non-farm activities has been shown
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to be one important component of labour supply to farming'. Non-farm 
activities which are dictated by traditional customs and conventions, and 
form an important part of people's lives in a rural setting, are still 
unaccounted for. Therefore a study such as the present one cannot be 
claimed to be complete without giving due consideration to the non­
economic environment.
Again, quantification of time occupied by these activities encountered 
special problems rooted in social values and cultural traditions.
Perhaps the estimation of time consumed by socio-cultural engagements 
will be a less problematic procedure for many areas in the country than in 
the Chitawan Valley. One would agree that the time spent by farming 
families belonging to a homogeneous tribal race would show less variation 
than in an area inhabited by migrants. From previous discussion it has 
been shown that the study area represents a migrant society composed of 
people of various ethnic origins, each with its own traditional rituals.
This diversity reduces the effectiveness of the estimation we are 
attempting to make.
A finding based on general observation was that most non-farm 
activities in the Valley coincided with the agriculturally slack seasons.
In fact, the two most important festivals (Dasai and Tihar) celebrated by 
an overwhelming number of the Nepalese population occur in the winter 
months of October-November. Other social commitments and village meetings 
also usually take place in the winter months. Reasons for the concen­
tration of non-farm activities during the winter months are not difficult 
to trace.
The two staples, rice and maize, are grown in the summer season which 
is characterised by the vital monsoon rainfall. The connection is that in 
the past when land (and food) was in abundance in relation to the population, 
winter cropping was virtually unknown. Both agronomic and climatic
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rotation thus caused the incidence of the slack periods during the winter 
season. Moreover, the dry and sunny days of winter favour non-farm 
activities which involve travelling and are mostly practised outdoors.
Similarly, the dry months of winter are favoured for the repair, 
maintenance and construction of farm dwellings, animal sheds and irri­
gation channels. Approximately two-thirds of the 55 farm families were 
housed in poorly-built thatch-roofed and mud-walled homes which required 
regular maintenance. They stated that a time period of up to one month 
is devoted every alternate year by the family workers to the maintenance 
of farm buildings.
Construction of public projects such as roads, bridges and buildings 
are activities engaged in during the winter months. Forty-six percent 
(17) farmers of small farms and 17 percent (2) farmers of large farms 
reported that one or more members of their family had taken up outside 
employment of an irregular or temporary nature in the previous years after 
the summer crop harvest. The number of days employed away from the family 
farm was calculated indirectly from the wage income reported by averaging 
the wage rate for unskilled labour at Rs.4.00 per day. Wage employment 
varied from 6 to 34 days with a mean of 18 days for 19 cases. Of the 17 
small farms which had sold out family labour, 12 were under 2 hectares in 
size. It is worth noting that all the farm families who sold our their 
labour belonged to either of the following two categories: (i) low caste,
or (ii) small farm size group. Incidentally, it is generally accepted that 
the low caste families are associated with low income groups.
Hence the validity of this finding, coupled with the availability of 
wage jobs for unskilled workers, can be deduced to help reduce income 
inequality in a caste-structured or poor society.
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Tharus holding large tracts of land and Brahmins (the highest caste) 
seldom participated in wage-earning manual jobs for various reasons such 
as leisure value, family esteem and religion. This tendency may be 
associated with the backward-bending supply curve of labour which is also 
a function of non-pecuniary elements.
Another explanation for the selling-out of family labour by small 
farms is that these farms are mostly endowed with Bari land and the 
occurrence of a food shortage is a relatively high possibility. It may be 
recalled that Bari land is grown with only one foodgrain (maize) although 
mustard is traded in exchange for the desired grains.
On the basis of evidence obtained from the respondents and from 
consultations with the village leaders, the average number of days spent 
each year by a farm worker in the Chitawan Valley in non-farm activities 
(excluding wage employment) is shown in Table 4.21 and can be used as an 
agreeable guide.
TABLE 4.21
TIME ALLOCATED TO NON-AGRICULTURAL ACTIVITIES
Activity No. of days Timing
Traditional and 
religious festivals, 
and village ceremonies
40
Mostly during 
September, 
October and 
November
Sickness 15 Indefinite
Other: repair, con­
struction, village 
meetings, travel (e.g. 
to trade animals), 
visiting, voluntary 
labour in commercial 
proj ects
15
Mostly during 
winter
TOTAL 65
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The rigidity of the supply curve for household labour for family farm 
work that we have assumed so far has the advantage of estimating the 
potential use of the family workforce. This assumption has now become open 
to question after the non-economic elements are introduced into the family 
labour supply model. These non-economic elements restrict some family 
workers from participating in fieldwork at certain times of the year. 
Although the activities listed in Table 4.21 were categorised as 'off-farm* 
or 'non-farm' activities, it remains to be recognised that many of them are 
indirectly related to the family farm business. A common example is the 
time spent on travel, visiting and festivals when farmers of a locality 
discuss their farm plans and trade animals and seeds. As it was not 
feasible to determine the exact amount of family labour available for farm 
work at different times of the year, the supply of labour was considered 
to be fixed at its maximum potential level.
In some sample farms,the number of family workers potentially 
available for farm work appeared to be sufficient to meet the labour 
requirements of the farm, but this potential was not realised because some 
workers rarely took part in all farm activities. Thus the limitation of a 
constant family labour assumption is reflected in the difference between 
the observed and calculated composition of the labour used although the 
total farm employment remains unchanged. In other words, the method we 
have followed to obtain hired labour as a residual underestimates the 
quantity of hired labour or equivalently overestimates that of family 
labour. This shortcoming, again, is related to the socio-cultural environ­
ment. Mutual exchange labour, which we have considered to be a part of 
hired labour, is utilised on a traditional basis on small farms despite 
their self-sufficiency of labour. A form of inbuilt social security, the 
basis of which is 'to live and let live' causes the larger farms to hire 
labour in a larger quantity than necessary.
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Some farmers had an attitude of reporting a smaller number of workers 
than they had actually hired. This behaviour arose understandably from 
their eagerness to convey to the author (and the staff of a credit agency) 
the lack of cash which prevented them from hiring workers. A credit 
agency does not generally extend loans to cover the wage component of the 
cost of cultivation. Still another group of farmers who, reportedly, had 
hired outside workers, took price in declaring their self-sufficiency in 
labour.
In general, it was easier to obtain records of wage labour (from the 
amount of wage expenditure paid out) than that of mutual exchange labour 
which works on a family to family basis and for which no food or worker's 
record is maintained and is hard to recall. Calculated indirectly from 
the survey data, the average proportion of hired labour for subset C was 
18 percent which exceeds the observed values in Table 4.20. This 
difference is now made clear by the complex socio-cultural systems 
commented upon earlier. It also means that the family (group C) also drops 
by an equal percentage of difference (the maximum being 8.86 percent in 
group C(III)).
Recognising these inevitable abstractions from reality in the model, 
we now continue to estimate the net employment situation by combining the 
results from Tables 4.20 and 4.21. Earlier, for the sake of convenience, 
the agricultural year was divided into 24 half-monthly periods and totalled 
360 days. Now,for the sake of completeness, we consider a normal year of 
365 days. Further, the reader is reminded that the family worker employ­
ment figures depicted in Table 4.22 exclude wage employment. Thus, even 
if the number of days spent in non-agricultural activities were taken into 
account, the number of employed days per worker would range from 138 in 
group A(II) to 199 in group B(II). These figures are still well below the
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full employment norm of 250 days a year, a figure used for Nepalese 
agriculture. The findings, including all the qualifications mentioned 
earlier, thus suggest that the Chitawan Valley's agriculture is character­
ised by underemployment, which was the hypothesis with which we commenced 
this chapter. It is not known to what extent the rate of underemployment, 
which varies from 45 to 62 percent, is voluntary, although a state of 
underemployment denotes an expressed desire for additional work.
The following remarks relate to the concept of a redundant surplus of 
labour with special reference to small farms. The total underemployment 
rate is equal to the sum of visible underemployment and disguised under­
employment. The visible (seasonal) underemployment rate arrived at so 
far utilised some strict assumptions which were inescapable owing to pro­
cedural difficulties. As a consequence, it was necessary to omit several 
activities (e.g. animal husbandry) despite their demand for human labour 
input (which could not be assigned a value) throughout the year. Others 
(e.g. milling) had to be squeezed into a less than normal time period to 
avoid complications and for the sake of generality. Therefore several 
hours per day under the visible underemployment zones need actually to be 
subtracted to arrive at the net visible underemployment.
On the other hand, disguised underemployment, through the zero 
marginal productivity of labour, has been associated with the surplus 
labour doctrine. The marginal value product of the last worker may actually 
be low but in a rural subsistence economy it is the average value product 
which is the relevant measure. The higher labour input in the small farms 
(Table 4.6 to 4.9), compared with that of large farms (Tables 4.10 to 4.13), 
leads us to believe in a low marginal productivity per worker. But it will 
be observed in subsection 4.10 that the average return per unit area of 
land, which is the workers' share, is larger on the smaller farms.
131
Viner (1970) has pointed out that it is hard to conceive that there exists 
a farm where it is impossible 'to obtain some addition to the crop by 
using additional labour in more careful selection and planting of the 
seed, more intensive weeding . . . In a work sharing and leisure
rationing rural society 'the [underemployment] phenomenon is essentially 
connected with variations in labour time per person (or effort per person)' 
and that ' the necessary work will be spread over more people than are 
needed to get that work done' (Sen, 1966).
Considering the preceding remarks, it appears that a removable surplus 
of labour does not exist in the present farming conditions in the Valley.
If one were to disregard the traditional forces of a village life, demon­
stration of the prevalence of redundant labour will be a painless process. 
But this will be deceptive. Furthermore, experience has shown that the 
models built to prove the surplus labour theory have been superfluous since 
no venue outside the rural sector exists or could be created in a develop­
ing country's situation to productively absorb the transferable section 
of the rural population.
4.5 Factors affecting Labour Utilisation
4.5.1 Introduction
Leaving aside the issue of non-crop activities, average labour 
utilisation rates per hectare of the four crops in different synthetic 
farm situations are summarised in Table 4.23.
An effort is made in this section to seek explanations for the 
differences in the levels of human labour utilisation in the various farm 
situations as observed from the following table. Answers are provided in 
terms of the factors around which the synthetic farm framework were drawn.
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To recall, these factors are:
1. type of land (soil);
2. size of farm, and
3. technology - (i) biological-chemical, and
(ii) power (non-human).
Each of these factors will be commented upon below.
4.5.2 Type of land (soil) effect
With the exception of wheat and maize, in farm situations numbers 3,
6 and 7, it is noted that Khet crops are more labour intensive than Bari 
crops. The mean labour utilisation rates per hectare for the whole sample 
of 55 farms was 106, 80, 83 and 51 man-days for rice, wheat, maize and 
mustard respectively. Looking separately, rice and mustard invariably 
rank first and last respectively with either wheat or mustard occupying 
the intermediate positions with regard to labour intensity. By 
definition, water requirement levels and differences in qualities of soil 
result in rice and wheat being specific to Khet, and maize and mustard to 
Bari. It is thus evident that the type of land indirectly influences the 
level of labour utilisation by restricting the choice of crop enterprises.
In addition to the important reason that Bari area is concentrated 
in the small farms where the labour:land ratio is higher than in large 
farms and therefore labour is more intensively used in Bari, other factors 
which help to explain this tendency are given below.
The variation, to some extent, is due to differences in the genetic 
resistance of crops to water stress conditions. Referring to mustard, this 
is a relatively hardy plant which makes its demand for labour for inter- 
cultural practices lower than that of the three other crops.
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Differences in labour applied between summer and winter crops also 
spring from the intercultural operations, the frequency of which are 
related to soil moisture conditions. The presence of moisture in the soil 
is conducive to a better germination rate of seeds of crops and their 
growth, as well as weeds. So, to reduce competition for soil nutrients, 
weeding becomes an important intercultural practice in rice and maize 
fields which receive more rainfall than the fields of winter crops. It may 
be observed from Tables 4.6 to 4.13 that no weeding labour is allocated to 
the mustard crop.
From Tables 4.6 to 4.13, one can see that mustard - an oilseed crop - 
receives no more than 8 man-days of labour input between its sowing and 
harvesting. This argument has more relevance to small farms operating 
near subsistence level. Rice is a staple crop; its dietary importance 
exceeds that of any other foodgrain and whenever its production is feasible 
there is no alternative to it. Accordingly, it has received the highest 
input of human labour per hectare. For similar reasons, on farms which are 
wholly Bari, maize receives more labour input than mustard despite the fact 
that they are grown in different seasons and so do not actually compete for 
labour.
In the course of determining total labour utilisation per farm, it was 
found that among the three subsets of farms it was subset B which recorded 
the maximum utilisation of the family workforce. This particular subset, 
representing six farms numbered 20 to 25, was characterised by (i) both 
types of land, and (ii) the availability of a higher number of family 
workers per hectare than the large farms. Whereas the former made it 
possible to include all the four crops in the farm plan, the latter helped 
to lessen the degree of demand for available labour during the critical 
time period, i.e. mainly the prominent peak period between rice harvest 
and wheat planting. In other words, the family labour supply in farm
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group B met the labour requirements of all the four crops. In this 
context, it may also be recalled that group B had equal amounts of Khet 
and Bari. Thus the greater the number of annual crops specific to 
different growing seasons, the greater the manpower need, and its use is 
spread more uniformly throughout the year. A more even use of labour in 
the agricultural cycle is therefore determined by the type of crop grown 
which, in turn, depends (among other things) on the type of land. As such, 
it is not diversity in the type of land or soil that is desirable for 
multiple cropping - as may have been understood from the general definition 
given to Khet and Bari in Chapter 3. Water management makes most of the 
difference, and if available, there should be no major distinction between 
the two types of land. In that event, maize - a crop susceptible to water­
logging - can be grown in Khet provided that drainage systems exist. 
Provision of irrigation would thus widen the choice of crops. This is not 
to say, however, that diversity in land or soil type, on a farm, should 
be sought in order to promote multiple cropping. Features such as 
effective soil and water management can make multiple cropping possible in 
a given field condition. Khet (low lying and flat) is more easily 
irrigable than Bari and provided the problems of water-logging can be 
avoided, it creates more opportunity for increased cropping frequency.
Khet area, as it appears from Diagram 4.11 - a curve of the Lorenz 
type drawn to demonstrate the pattern of Khet distribution among the 55 
households - is skewed towards the large farms. The 45-degree line denotes 
the line of perfect distribution.
Therefore, the prospect of multiple cropping lies more within large 
landholders who own most of the Khet area whose proportion is high as well. 
The 19 small farms numbered 1 to 19 have zero Khet area. Such an occurrence 
is traced back to the time when freshly-arrived migrants with their meagre
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DIAGRAM 4.11 
KHET AREA DISTRIBUTION
Percentage Households
savings which were insufficient to invest in Khet land due to its soaring 
price (arising from excessive demand) resorted to buying Bari land, the 
development of which involves levelling, terracing and irrigation, and 
requires a heavy capital outlay which is beyond the financial capacity of 
the small farmers. To sum up, from the employment aspects of multiple 
cropping, Khet land offers better opportunities.
Increasing the cropping frequency will certainly be reflected in an 
increased demand for labour and hence an increase in the wage component 
of the cost of cultivation.
The question now arises as to whether the cultivation labour costs 
will increase by the same proportion when a shift is made to multiple
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cropping. The answer depends upon the degree to which the hired or family 
labour is utilised. This, in turn, is determined, in part, by the degree 
of underemployment of family labour in the existing system of farming and 
the amount and timing of labour needs of the individual crops.
In essence, a leading argument for multiple cropping is that it will 
increase the levels of production and income through a more efficient use 
of available fixed resources, i.e. labour as well as land and draft animals 
which will otherwise remain underemployed.
From our results, it appears that the multiple cropping proposition 
is particularly important in small farm conditions where land is scarce in 
relation to the family labour supply (Tables 4.1 and 4.2). In the general 
context of the search for a policy leading to a higher employment level of 
family labour, a properly spaced multiple cropping farm plan which will 
minimise pressures on labour demand during rush seasons appears feasible. 
Choice of crop variety is yet another factor determining the success of such 
a proposition. A bad selection of variety can seriously deter multiple 
cropping. With regard to rice, while most traditional varieties take 4 to 
5 months to mature, the maturity period for improved varieties is much less, 
e.g. 105 days for IR-8 and 115 days for IR-29. Selection of non­
photosensitive varieties alleviates the labour scarcity problem during busy 
periods by altering the timing of operations. Improved varieties of maize 
of the quick-maturing type have been shown to dramatically reduce the 
critical peak period constraints.
The occurrence of most village festivals during the winter season, when
agricultural activity is markedly low, is an important non-economic factor
which should be taken into account while formulating new farm plans;
. . . there may be resistance if the new harvest pattern conflicts 
with religious or traditional holidays which have grown up around 
the customary traditional cycles. (Wharton, 1968)
Hence care should be taken during crop and variety selection to avoid
possible clashes between major operations of different crops, and between
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crop operations and non-farm activities, both of which can take place by 
shifting the incidence of peak periods.
To study the effects of farm size and mechanisation on human labour 
utilisation, a statistical test is to be performed on the data. The tool 
chosen for this purpose is the Mann Whitney U-test, later known as the 
Mann-Whitney-Wilcoxson test. Its use on the sample is justified on the 
following grounds:
(i) the small size of the sample (i.e. the small number of
crop observations in each category of farm situation), and 
(ii) the nature of the study which utilises a comparison of 
pairs of farm situations.
In the case of small samples, the MWW test is a powerful non- 
parametric test and is a most useful alternative to the parametric T test. 
It is more effective than the median test ’as it considers the rank value 
of each observation rather than simply its location with respect to the 
combined median and thus uses more of the information in the data' (Seigel, 
1956).
Furthermore, it is the appropriate test when one is dealing with small 
independent samples which are selected from non-normal populations (Seigel, 
1956). That is, it is a distribution-force test (Walpole, 1974). The null 
hypothesis (Hq) is that the two sets of samples, one each from population 
(A) and population (B) have the same distribution. The alternative 
hypothesis, (H ), is a directional hypothesis against which Hq is tested; 
H^is that one observation(a)from A is stochastically greater than one 
observation(b) from B, or vice versa, i.e.
P (a > b) 0.5 or P (a < b) 0.5
when exhibits direction, meaning
the rejection region for is obtained.
The following examples make use of the data when comparing the number 
of man-days employed between small and large farms. Other attitudes of 
the farm are held constant.
Case 1
To commence, we choose the maize enterprise on small and large farms 
which operate with traditional technology and use tractors (Tables 4.6 and 
4.12). The number of cases in the smaller group (Table 4.6) is called n^ 
and the number of cases in the larger group (Table 4.12) is called n^. The 
latter is always the larger group.
The combined observations of the two samples n^ and n^ are then ranked, 
as follows, in order of increasing magnitude, making sure that we retain 
the identity of each observation.
Small (S) 63 64 99
Large (L) 81 107
63 64 81 99 107
S S S L L
The name given to the statistic used in the test is U.
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To find its value, we count the number of L scores that precedes 
each S score. In the above set of data, no L score precedes any S score, 
i.e. U = 0. An alternative way is to count the number of S scores that 
precede each L score. Then U equals 2 + 2 + 2 = 6. It is the smaller of 
the two U's that is wanted. To confirm that we have found the smaller of 
the two U's, formula (1), below, is used. That is, U = n^ n^ - U ' . . . (1) 
where U is the larger U, viz. U = 6 in the present example.
The existence of a smaller U is checked by using formula (1):
U = (2 x 3) - 6 
= 0.
When n^ < 8, as is the case in the current example, the exact 
probability associated with a value as small as the observed value of U 
is obtained from Table J in the Appendix section of Seigel (1956).
Tables A and K referred to later, are also found there. From Table J, 
when
U = 0,
the probability i.e. p = 0.100 at a level of significance of ©c = 0.05.
One tailed test is sufficient as states the direction of the 
predicted difference. In this example, H is rejected in favour of H^. 
This implies that in a traditional/tractor-using technology, labour is 
used more intensively on small farms than on large farms. Referring to 
the means of the two groups tested,
y = y = 103 - 69 = 34 man-days.
lD Li
Probability figures, as obtained above, are available only when 
n^ $ 8. If n^ is between 9 and 20, the significance of any observed value 
of U is determined with reference to Table K, which provides the critical
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values of U at different levels of significance. Hq is rejected if the 
calculated value of U is less than its tabulated critical value for given 
levels of significance.
Case 2
From Tables 4.2 and 4.6, we pick up small and large farms growing 
rice, operating at a traditional level and tractor using technology.
Here
n^  = 8
n^ = 11
As in Case 1, the total of the combined 19 observations in Case 2 
are ranked together in an ascending order and are assigned ranking values 
starting from one to the score which is algebraically lowest. Ranks can 
range from 1 to N. The number of ties according to Seigel (1956) do not
affect the results in a sample as small as the one encountered in the 
present study. However, they can be adjusted by assigning the average 
value of the ranks given when they are occurred twice or more.
Group S S S S S S S S S S S S S S S S S S Ri
Value 64 75 80 82 86 99 104 111 43
Rank 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19
Value 98 103 106 108 111 118 124 125 135 137 147 147
Group L L L L L L L L L L L L L L L L L L r2
As sample size increases, the counting method of obtaining U becomes
tedious. Formulae (2) and (3) are used below which give identical
results as by the method followed in Case 1. These formulae are 
TT _ „ „ , n (n + 1)U - n^ n^ + 1 1 __ - R-^ (2)
2
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, TT . (n~ +1) ^and U = + 2 2_____ - R? (3)
where = sum of the ranks assigned to the group where 
sample size is n^
and R^ = sum of the ranks assigned to the group whose 
sample size is n^
The values of R-^ and R^ for Case 2 are shown in the external right 
hand corners of the table above. Formulae (2) and (3) yield different 
values of U. Either of the two formulae can be used since it is 
possible to detect a smaller U by substitution in (1).
Using formula (2),
U = 8 x 11 + 8(8+1) - 43
Using formula (3),
U = 8 x 11 + 11 (11 + 1) - 147
If say formula (1) was used first, to check the existence of a 
smaller U, then according to formula (1), U - 8 x 11 = 81 which is the 
same value arrived at it formula (3) was used. Again the larger U is
discarded.
From Table K, when 
n^ = 8
n^ = 11 and
observed U = 7 at a significant level of 0.5 the critical value of U 
for one tailed test is 19.
Since observed U < critical U, is rejected which means that 
small farms use more labour per hectare of rice than the large farms 
under a traditional/animal using technology. The average figures of
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mandays employed were 119 and 88 respectively; p - p = 31 mandays.
O  1j
Case 3
When n^ > 20, formula (4) below is used,
u - ^u
n nu - 1 2
(n^) (n2) (n^+n^l)
12
where pu
ou
nl n2 is the mean, and 
2
(n1)(n2)(n +n +1)
12
(4)
and z is the sampling distribution of U which approaches the normal 
distribution with zero mean and unit variance as the sample size increases. 
Table A provides a list of probabilities associated with the occurence 
of Hq of values as extreme as an observed value of z . If the observed 
probability is less than the level of significance, a, the rejection 
region of is confirmed.
Applying the procedure described above to the case of maize grown 
using traditional/animal technology by small and large farms (Tables 2 
and 6) we have,
n^ = 7, and
n2 = 21
The individual observations are shown below:
Group L L L L L L L L L L L L L L L L L L L L L
Value 52 56 58 61 69 76 81
Value 62 65 67 68 70 73 77 83 95 97 99 101 103 104 107 108 110 114 119 122 133
Group S S S S S S S S S S S S S S S S S S S S S
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R = 45
R2 = 361
if for instance formula (2) was used, i.e.
U = 21 x 7 + 7(7+1) - 45,
2
= 147 + 28 - 45,
= 130
Making use of formula (1) to check for the existence or otherwise of 
a smaller U, i.e.
U = n^ n2 - U 
= 147 - 130 
= 17
So, U = 17 since the larger value of U is discarded. Hence,
17 - 21 x 7
z = 21 x 7 x (7 + 21 + 1)
12
From Table A, the probability of z < 2.99 in a one tailed test at 
a = .01 is 0.0014. Since P <a, the decision we make is to reject Hq
in favour of H^. So, the labour utilization in maize takes place at
a greater rate per hectare than in large farms under traditional/animal 
using technology. The difference between the two means was 29 mandays 
per hectare, i.e.
y - y = 94 - 65 = 29 mandays.
4.5.3 Size of Farm Effect
The results obtained for 12 different pairs of farms at constant 
technology for each pair are summarized in Table 4.24. The null
hypothesis was rejected in 11 of the 12 cases at the levels of
significance mentioned in the table for each situation, the exception 
being the case of maize at improved/animal using technology. The
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critical value of U was not available at all levels of a when n^ = 1. 
Similarly the critical values of U were not available for n^ = 3 at a 
= 0.001 which were the two cases with mustard in traditional/animal 
technology and improved animal technology. However, the critical 
values of U which were available at higher levels of significance having 
exceeded the observed values of U which were zero in both cases, may be 
used to reject the null hypothesis. With these three cases which were 
not definite due to unavailability of the critical U values or their 
unavailability at lower levels of significance, it may be concluded in 
general that the labour inputs applied per hectare of land is inversely 
related to the size of the farm. In other words, small farms are more 
intensive users of labour than larger farms.
The difference in the mandays per hectare of the U crops under 
different technologies between small and large farms are shown below.
In all the 12 observations the mean difference in the number of man- 
days employed are positive which suggests that the use of labour in 
small farms are consistently but to varying degrees more than in the 
large farms. The empty cells in the table indicate observations that 
were missing as either component of the pairs were not available.
The inverse relationship between labour input applied per hectare 
and the size of the farm is explained below. This is believed to be 
due to the following seven factors:
(i) it is related to the average minimum family size 
concept and insufficiency of productive work as 
reflected by the small size of the farms.
Inheritance of land among heirs, the initial size of land and the 
amount of capital invested in it, and other reasons of fragmentation,
147
3
^ r
w
i
H
a . o
o
4-)
A II /~N 
• rH
•H <  o  ii m
• 3  II O  <T O
<  3 0  ii m  
• o r ^  _ O
Ö O  ' - O cflO ^  o
JO
o o o
T3 o
cd
u
_kJ
CO
w
S
1
_co
< r CM CO
+
_ j-l vO
CM 3
00
CO
CO OA
\D
CO in
21
CM <T
1
0 'd-
rH CM CO CO
<r
o rH
<x rH o  o
o 0 - ^ 0
4J • rH
•H
.A t
O Z  K  C
33
CO
o rH
d)
N HJ
'S
21 cr>
CM 2
s _co + + +
_ p l o \
vO
m
vD
V£>
CO
1
0
3 < r CM
ON
^CM CO
2
1 o
rH CM rH
c
a
vO
O .0
9
1 a>
CM
O
o o o
u
•H
a
O
rH rH
o
cd
0)
§
_ j-i
i
CO
CO
cn
+
3
1
_ g 00
m
r ^
00 vO
_co rH MO
cn
00
^CM UO 00
rH
rH
CM
a o o
o o
■u
oo ii o  co ii in
3 _ O  03 o
2 2  o  2 2  o
CM
O
o
f «3
3
3 S CO
24
+ + +
_ j3 00
00
CM OA
00
rH
a
o
2
CM
CM
VO
CM
rH rH rH
CM
C
rH UO
H 00 CO
c
C
ro
p oo c
5
c
o
c
g
•S 3
■u O 
•H U  
T3 CJ 
Cd cd
o
■U rH 
•H cd 
g
cd -H
ro
03
>  -H 
O CÜ 
3  e  
a  -H
T3
03 3  
>  O 
O 3  
3  CJ
a .  to
H
3  3  
H  H
4^ G 
H  <
e  3
M  H
rH3
I—I
i—I * 3
II II
4-1
•H  <  
U  2
s  s
II II
"O
< u
>
3
03
C/3
g
II
w
C/3  i - I  43 
3 . 3- O
148
e.g. poverty, makes the size of land holding per family a much more 
viable factor than the variability in the family size itself as mostly 
governed by socio-cultural factors. Due to the existence of different 
divisibility rates between farm size and family size, it is plausible 
to expect a tendency of high land labour ratio among small landholders. 
As the principle of "unpaid family member" applies here, and given a 
fixed supply of family labour on the farm, it is not treated as a cost 
that varies with production. Consumption by family members is the 
only cost within the household and so increased application of family 
labour input on the farm does not increase cost but increases total pro­
duction. Thus as wages are not paid, maximum use is made of the free 
family labour to squeeze the most out of the relatively scarce factor, 
i.e. land. The possibility of the marginal productivity of labour to 
reach zero is then approached.
(ii) More often than not, the outside labour used in 
small farms is the traditionally used mutual 
exchange labour which relieves peak period 
pressures for both parties. The absence of 
direct cash transactions can be said to be an 
incentive for the continuation of the working 
of such a system to date.
It is used irrespective of the felt demand for labour. Also some 
workers in the host family on whose farm the work is being done act in 
a supervisory capacity to direct the extra number of workers to the jobs 
to be performed.
(iii) The fact that small farms exhibited the highest 
rate of labour utilization is not a case of the
data being-completely overshadowed by mis-reporting.
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Variation in the length of the working day of the family workers 
may be a contributing factor but the extent of it will be difficult to 
assess as it was not possible to obtain the number of hours worked per 
day.
(iv) In the case of very small farms, the amount of 
work necessary to provide for subsistence needs 
may be in an economically irrational zone.
Foregoing leisure yields additional output (although 
at a diminishing rate) through extra use of family 
labour.
The "preparedness to work" proposed by Norman (1969) is a matter of 
economic necessity determined by the need for survival. This can be 
partially supported by the general interest growing among farmers for 
winter cropping in recent years whereas in the past winter cropping if 
at all practised was meant for keeping the otherwise idle family workers 
busy (EAPD, 1971). Therefore, the amount of labour input applied in the 
small farmer's situation might be guided by an alternative objective to 
profit maximization, viz. maximizing family welfare or production.
(v) The intensity of work is another factor related to the 
present context.
A high labour utilization rate does not necessarily imply a con­
centrated or a highly sustained work effort. Yotopoulos and Nugent 
(1976) point out that it is important to distinguish 'labour applied' 
from the 'effort applied'. This brings into consideration the health 
aspect and nutritional levels of the workers. Farming operations may 
require physical effort beyond the nutritional capacity of the domestic 
food supply. When fewer cereal crops are grown, food stocks become
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scarce during times of maximum labour demand for agriculture. A deficit 
in food supply during times of arduous operations like field preparation 
can result in less effective work per day causing an increase in the gross 
number of man-days utilized.
The problem of malnutrition, primarily calorie and protein 
deficiencies in human diet apart from under-nutrition, has been well 
recognised among low income groups of many developing countries.
Aggregate expansion of food production being one of the main national 
objectives of these countries, the subject of human nutrition has received 
only little attention. Food habits are again difficult to change due 
to non-income factors like taste considerations, as well as the 
difficulty of diversifying a subsistent agriculture.
The diagnosis of nutritional constraints on the working capacity 
is not pretended to have been attempted here. Suffice it to say that 
total nutrient supply is a poor indicator of relative nutritional impact. 
According to Anderson, et al. (1976) increases in nutrient supply makes 
a positive contribution only if the consumer is deficient in the 
particular nutrient in the absence of the supply increase.
Unlike in high income countries where "income is a significant 
positive factor affecting the consumption of all nutrients except 
carbohydrates" (Adrian and Daniel, 1976) the income elasticity of demand 
of low income countries for carbohydrates is relatively much higher.
This makes the possibility of a balanced nutrition in the particular 
case of the low income brackets more remote. Consumption of non­
carbohydrate food items represent luxury in this situation.
(vi) The smallest farms (Group A) which utilized the 
highest number of family workers per unit area
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(i.e. 1.83 workers per hectare) consists of only 
Bari and all the 19 farms represented in it are 
classified as unirrigated. Soil type has an 
independent effect on the rate of work done. 
Operations involving movement of unirrigated soil 
(hard and consolidated) require longer time than 
would otherwise be the case. The considerable 
physical exertion involved in some farm tasks 
lead to the possibility of low work intensity - 
thus requiring increased number of man-days.
(vii) The distance from the farmhouse to the field 
influences the amount of effective work done.
The drier soils of Bari have attracted most human 
settlements in or around them. Proximity with 
Bari coupled with the general irrigation water 
deficiency and the poorer soil fertility of Bari 
than that of Khet resulted in some increase in the 
amount of labour in Bari land relative to Khet land 
which are further away than Bari land from the 
homesteads. Also in the lack of outside employment 
opportunities, farmers tended to spend a part of 
their leisure time in their adjoining Bari parcels 
either simply supervising or working idly.
Similarly it was easier to apply regularly heavy 
doses of home produced animal manure in Bari - an 
infield.
It may, however, be questioned that if Khet land is farther from
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settlement than Bari, the amount of time involved in travelling should 
give rise to a relatively increased number of man-days in the former.
This is true but what is being emphasized here is that the smallness 
and contiguity of Bari in small farms makes it handy for the farmer to 
work in Bari at his will. The allocation of time spent travelling to 
work was however, not available.
4.6 Employment in Relation to Full Utilization of Land
Estimation of the potential demand for labour under a hypothetical 
full utilization of the available land in the three sub-sets of farms is 
the task of this section. For any household it is the total labour 
utilization per farm which is a more realistic measure of employment or 
underemployment than labour inputs per hectare. Here we are looking 
into the extent to which the total employment can be pushed upwards by 
growing crops in all the available land in both seasons. This is to be 
compared with the actual situation. The same cropping pattern and the 
Leontief type fixed labour input coefficients apply again. Effective 
labour availability also remains the same as shown by the fixed intercept 
of the labour supply schedule in the Diagrams 4.3 to 4.9.
It is noticed that the existing cropping intensities in the sub-sets 
A, B and C fall short of the full cropping intensity of 200 percent by 
35, 30 and 68 percent.^ On an investigation of the causes of the 
difference between small and large farms in cropping intensities, the 
following explanations appeared to be dominating.
If the rice crop grown in Bari in farms numbered 17, 18 and 19 is 
taken into account the cropping intensity for sub-set A rises by 6 percent 
to 41 percent. For the 55 farms as a whole the cropping intensity falls 
short by 47 percent.
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Although it is plausible to expect more intensive use of the 
available land in small farms than in large farms, the accuracy of the 
cropped area in at least four small farms is subject to doubt. This 
is so because four respondents seemed to consult their land title deed 
while reporting the cultivable area. On the other hand, it was dis­
covered on a cross-examination that no allowance was made for areas used 
for purposes other than the cultivation of the four crops considered in 
this study. In this way, areas under farmhouses, backyard vegetable 
plots, trees and paths were not distinguished. It was impossible to 
identify these areas since any possibility of land measurement on the 
spot was non-existent. To make an offhand estimation without the sight 
of the field was thought to be even more erroneous. Since all these 
four cases belonged to the small size category of farms (three in Group A 
and one in Group B) it is thought that the mean value of the cropping 
intensity is only slightly affected.
A common reason for the cropping intensity to be less than the 
potential rate of 200 percent was a general belief in nutrient depletion 
from the soil by continuous cultivation from one season to another. A 
practice of tying or leaving the household livestock for grazing in a 
portion of the farmland on a rotational basis was seen to be clung to 
in many cases. The purpose of it was to make up the believed loss of 
soil nutrients by manuring the soil with animal dung. This system was 
limited to the winter months when natural vegetation used for animal 
fodder is low due to dry conditions. A dual advantage of such a practice 
was thus the manuring of the soil and the grazing of animals on the 
stubble of the freshly harvested rice and maize fields.
The observed and potential demands for labour calculated on the
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assumptions outlined earlier are shown in Table 4.25.
An increase in the use of total labour is, as expected, felt by all 
the farm situations, although at varying degrees. The variation is 
caused by differences in labour coefficients among crops grown in 
different technology levels. It may be added that due to the assumptions 
of fixed labour coefficients, the total utilization of labour in the new 
situation increases proportionately with the increased margin of land 
use. The incremental number of man-days required under the hypothetical 
situation are presented in Table 4.26.
Both on an absolute and relative sense incremental number of man-days 
required to achieve a f ull rate of land use is much higher in large farms 
than in small farms. Even assuming for a moment that a part of the 
demand for labour generated can be met from within the family (usually 
not true with large farms), it is interesting to note that the number of 
potentially employable hired man-days is also extremely high. It ranges 
narrowly between the high figures of 64.19 to 69.56 percent of the 
additional demand for labour. The minimum absolute number of extra man- 
days required (390 days in Group C (II)) exceeds the total annual employ­
ment days of labour in Groups A(I), A(II) and A(III) under both the 
observed and potential land use rates. Thus a hidden potential capable 
of employing as many man-days supplied by a family of 3.47 workers exists 
in the large farms. It may, however, not be mistaken that a work force 
of the capacity of 3.47 workers a day can handle the task. The maximum 
amount of hired labour required for Group C (II) is 361 man-days during 
the second-half of October. A family consisting of 3.47 workers has the 
maximum labour supply capacity of 201 days per half-monthly periods.
This amount stands at 56 percent of the peak period requirement for farm
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TABLE 4.26
INCREMENTAL MAN-DAYS IN A FULL UTILIZATION OF LAND CONDITION 
OVER THOSE IN EXISTING RATE OF LAND USE
Farm Group Incremental Man-days
Total (Total)
percent
Hired Family
i 47 17 - 47
A ii 45 18 - 45
h i 50 19 7 43
i 80 18 27.5 53.5
B ii 88 19 10 78
i 667 45 464 203
n ii 599 43 390 209L# h i 631 43 413 218
IV 944 54 606 338
Group C (II). The calculations showed that (a family of) approximately 
six workers is needed to fulfil the peak demand for labour. On the 
other hand, even with full utilization of land the family labour stays 
idle during the months of January-February and November-December when 
farm activities are nil or markedly low. This phenomenon has to do with 
the role of the monsoon in the Valley's agriculture. Some policy 
implications related to the peak and trough type employment were drawn 
earlier during the discussion on multiple cropping.
With regards to small farms, the absence of hired workers in Groups 
A (I & II) even under the 200 percent cropping intensity assumption, may 
imply the possibility of the existence of surplus labour of a removeable 
nature. This possibility is, however, ruled out since as much as 49 
man-days out of a total of 52, i.e., 94 percent of the family work force
157
has to stay on the farm to carry out the peak period operations. These 
periods occur during the second half of September and the second half 
of April for Groups A (I) and A (II) respectively (see Appendix 10).
Finally it remains to draw attention to the fact that no com­
prehensive study of rural employment is possible without due consideration 
being given to two factors namely:
(a) the human labour supply particularly during peak 
demand periods, and
(b) the source of farm power.
On the one hand the adequacy or otherwise of the former factor will 
have a profound effect on the rate of land utilization in the case of 
large farms and on the going wage rates. On the other hand, availability 
of say, mechanical sources of power at economic cost will help evaluate 
the problem during peak periods. These two factors will be studied, in 
the last two sections of this chapter.
4.7 Human Labour Supply, Peak Periods and Wage Ranges
It is interesting to note that despite serious underemployment of 
family labour in certain seasons, there existed an excess demand for 
labour in other seasons. As a result, such seasonal requirements of 
additional labour in the large farms in the Valley were generally provided 
for by the non-local work force. An enquiry into this matter revealed 
the following.
(i) A striking feature of the study area is that being 
a planned settlement area, landlessness, although 
in the increase, is a less serious problem in the 
Valley than in many other parts of the country. The
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possibility of obtaining labour supplies from the 
landless to significantly mitigate the problem of 
seasonal urgency appeared to be limited. Since 
it was the employers and the hired workers who were 
interviewed it was not possible to find out the 
proportion of labour supplied by, or potentially 
available from the landless class.
(ii) As demand for wage labour is only seasonal and
concentrated mainly in seasons of peak agricultural 
activities, the self-employed small farmers were 
not responsive to the buoyancy of the labour market 
conditions. Those who sold their labour sold it 
mostly at times when their own particular labour 
needs did not occur at exactly the same time as 
that of the buyers of their service. What is 
being suggested here is that since nature keeps all 
farmers in a given region, confined to their own 
farms, by setting urgent deadlines for farm 
operations supply of wage labour fluctuates sharply 
with seasons. Small farmers therefore were not 
considered to be a dependable source of labour by 
the potential employers (large farms).
(iii) Due to the preponderance of small farmers who borrow 
and repay each others labour time, the agricultural 
labour market in the Valley was still mostly in a 
non-monetized stage. Non-economic factors had a 
role to play in restricting the size of the labour
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market. Commonly accepted labour theory, according 
to Knauerhase (1976) states that a persisting com­
pensative wage differential will overcome the 
reluctance among people with strong feelings of 
social status and family esteem to accept socially 
inferior jobs. Reportedly, the Brahmins seldom 
provided manual services even to their neighbours to 
earn wages. Such cultural inhibitions can be 
equated to a reservation price of labour supply 
which is much higher than the prevailing wage rate - 
the latter being too low to provide any incentive 
so as to break the non-pecuniary barrier.
On the other hand, farmers of the lower castes indicated a willingness 
to accept virtually any job at even a wage rate sufficient to sustain 
themselves. But it remains to be added, as said earlier, that they 
were prepared to do so only at times of slack agricultural periods thus 
providing no solution to the excess demand for labour in the large farms.
An implication we can derive from the above is that the lower castes (who 
are often poorer, or are considered so) will be better off in the event 
of increased employment opportunities for unskilled labour.
After going through the preceding three points, one is left wondering 
how the large farms, which exhibited a clearly pronounced demand for hired 
labour under the existing non-intensive cropping system (i.e. far from a 
full rate of land exploitation) possibly manage their business.
First of all, considering the case of the Tharu tribes, hiring-in 
wage workers was not common even among the large land holders. Their 
family labour which is insufficient in relation to the available land is
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rarely supplemented. This is explained by a relatively larger family 
size due to the prevalence of an extended family system in the Tharu 
tribe and a strong tradition of maintaining the institution.
The discussion that follows explains how the large farms are restrain­
ed from profit maximization through harnessing full land capacity as 
reflected in the low rate of their land use. In the specific case of 
large operators the amount of hired labour, being a function of the total 
cropped area and wage rate, is treated as a variable cost. The use of 
the family labour in large farms can be said to be made on the same 
principle of 'free' or 'unpaid' workers (as in small farms) although a 
greater degree of voluntary idleness is suspected among some family 
members in large farms than in the small farms. Once the unpaid family 
labour supply is exhausted, the large entrepreneurs behave more as 
'economic men' than the small operators. Stated differently, once the 
limit of family labour input is reached, the large farmers are expected 
to hire outside labour till the value of its marginal productivity is 
equal to the wage rate paid.
From the seasonal wage variation chart shown in Diagram 4.12, it is 
obvious that the peak demands for labour are located on the months of 
April, June and November. The wage chart was based on the information 
obtained from large farmers who are the dominant buyers of wage labour.
The rice transplanting season (June) which is preceded by the harvesting 
of wheat appears to be the most prominent peak demand period.
On the contrary, the occurrence of that peak coincides with the 
period when the traffic of seasonal migratory labour from the surrounding 
hills slackens most. Some reasons for this phenomenon extracted during 
conversations with farmers, Pradhan Panchas (Village leaders) and the
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DIAGRAM 4.12
SEASONAL FLUCTUATION IN WAGE RATES
cdx)Iecde
ucucx
wpci
local officials are provided next.
Climatic factors: Before going on to describe how climatic factors
influence the commuting behaviour of the potential migrants to the hills, 
it may be noted that wage earning trips from the hills to the Valley are 
made possible by differences in altitudes between the two regions. 
Accordingly farming systems and/or the timing of crop operations are 
different between the two regions.
Climatic factors appear to affect the size of the work-force of the 
temporary migrants in two different ways. First the flash floods of 
the monsoon usually disrupt the poorly built transport facilities. This
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results in an increased volume and frequency of migration from the hills 
(origin) to the Valley (destination) during the winter months when the 
demand for agricultural labour in the destination is markedly diminished.
Secondly, "a good crop in the hills was an indication of fewer 
number of migrants commuting to the Valley in the following crop season" 
according to a Pradhan Pancha. Favourable weather conditions in the 
hills by increasing the volume of production triggered a smaller traffic 
of migrants to the Valley than after bad harvests.
The labour deficit situation in the monsoon season is thus reflected 
in the highest wage rate (Diagram 4.12). The wage rate fluctuated by 
a range of 100 percent from a minimum of Rs. 3 per day in the off-peak 
seasons to the maximum of Rs. 6 per day during the time of rice trans­
planting . ^
The resulting uncertainty arising from the combined effect of labour 
supply conditions and behaviour of different categories of workers led 
some large farmers to organize a labour supply to their farms by guarantee­
ing seasonal employment every year to the same team of migrant workers from 
the hills. Apart from a wage rate higher by 10 to 20 percent paid to such 
semi-permanent workers to cover the cost of transfer, an added attraction 
was the availability of free housing facilities. These extra provisions 
were to ensure a regular supply of the workers from the hills who are 
generally credited for their punctuality and efficiency all over Nepal.
The limited accessibility of the Chitawan Valley - an interior 
region - to other groups of non-local workers such as Indians who constitute
A more meaningful wage analysis is disallowed due to lack of 
seasonal price movements of farm products but wage earners reportedly 
leased their wage rates on seasonal movements of rice price.
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a dominant proportion of the hired labour force in areas bordering India 
(Chapter 2) is an additional reason for the labour situation, which the 
current section has revealed.
4.8 Source of Farm Power
Before focussing on the effects of the introduction of non-human 
sources of energy in agriculture on human labour employment in the study 
area, a review of some existing literature on the issue of agricultural 
mechanization is in order.
A rise in the level of farm mechanization basically involves a shift 
from the use of biological sources of power (manual labour and animal 
traction) to mechanical sources of power. The whole process of the 
replacement of biological sources of power by machines has been divided 
into different number of phases by various authors. Two of them are cited
below:
1. Human energy only 1 . Mo - Zero mechanization
2. Human and animal energy 2. Mx - Elementary mechanization
3. Human, animal and mechanical energy 3. m2 - Animal traction
4. Human and mechanical energy 4. m 3 - Initial mechanization
(Thoerbecke and Stoutjesdisk 1971) 5. M4 - Motorization
6. m 5 - Automation
(Nowacki 1968)
4.8.1 Farm Power Policy in Nepal
Although these classifications are based on a dynamic sense, their
applicability can be extended to different farming regions within a country
at any given state of time. In relation to the Nepalese situation Stage
M can be said to be non-existent. M is defined as the lowest mechanization o o
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level or a primitive labour stage which comprises operations carried out 
by a worker without the aid of any tools, appliances or machinery.
Stage 1 from the first classification and Stage from the second are 
also uncommon in Nepal with a few exceptions such as the Newar farmers 
of Lalitpur. Without the use of any animal power, they dig the soil 
manually using a hand tool called Kodali. The remaining stages, save 
the last one from both classifications, are found in Nepal.
Farm mechanization in Nepal is limited to crop production activities 
and to the Tarai region due to the topographical difficulties encountered 
in introducing machines and the small size holdings in the hills. 
Furthermore, mechanization is often associated with tractorization which 
is mostly meant for crop land preparation. Although operations after land 
preparation are generally carried out by human and animal power the intro­
duction of the tractor has helped some activities such as threshing and 
transportation to be mechanized. As very few farms are more mechanized 
than others, the range of mechanization levels in the country is rather 
narrow.
Increasing transport facilities and the opening of new external 
markets^ for foodgrains have encouraged the government to mechanize the 
larger holdings of the Tarai primarily for the purpose of increasing 
national food production and export. Adoption of these policies is 
partly the outcome of the nationalistic desire to minimize foreign power 
leverage (Chapter 2). The Government envisages the food production 
frontier to expand by increasing cropping frequency through double or 
multiple cropping. This has been deemed possible by mechanization which
7 For example, Sri Lanka and Bangladesh.
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will allow more timely land preparation and planting of crops and through 
increasing land productivity by the application of modern non-labour 
(biological and chemical) inputs.
Imported tractors and attachments are loaned out to prospective large 
farmers at duty free rates, low interest rates and easy terms of repayment. 
Usually 35 hectares of land are considered to be the maximum coverage for 
the operation of a 40 hp tractor. The limit is set at 26 hectares for 
the Chitawan area. The present ceiling on land holding for the Tarai
is 13.54 hectares. Farmers owning a minimum of ten hectares of land are
eligible for a tractor loan. It is required of them that the tractor 
be hired out to other large farms in the neighbourhood during the spare 
hours following the completion of agricultural tasks on their own farms. 
Those farmers who are expected to obtain such tractor-hire services are 
considered to operate on a 4 to 10 hectare scale. Lastly, farms with 
under four hectares of land have been judged feasible to operate with 
purely animal power.
Despite such clearly spelled out policies, it remains to be seen that 
a financial dualism persists in the credit market with the large farms 
having easy access to credit in the formal markets and the small farms 
having to borrow at difficult terms and conditions from the traditional 
village sources. Paradoxically, this runs against the increasing 
attention given to the small farmer's development in recent years. The 
dualistic structure in the capital market springs basically from present 
land ownership patterns and the relatively high capacity of the machinery.
Collaterals in the form of physical assets like land and buildings 
which are satisfactory to the lending institutions on legal and money 
value grounds are the main prerequisites for obtaining the required sum
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of agricultural loans. The assessed value of the mortgage offered is 
deliberately kept at least 10 percent lower than the market value. A 
further safety margin of a minimum of 20 percent is attained by limiting 
the amount of the loan to a maximum of 80 percent of the imputed value 
of the collateral.
The lending procedure just described applies to all size groups of 
farmers and provides justification from the view point of safeguarding 
the creditor against any risk in the absence of alternative insurance 
policies. Nevertheless, owing to differences in endowments of assets 
(mainly land) among farmers, the small land holders’ borrowing capacity 
is limited. Further inequality in access to credit is caused, for while 
the potential tractor borrowers qualify automatically for production and 
storage loans and also receive free extension and technical guidance, 
the small farmers who could obtain tractor services from the tractor 
owner are unable to obtain supporting services.
The high capacity of the imported tractors is another factor favouring 
the dualistic pattern of land holdings. The limitation of the farm 
equipment industry largely created by the original size distribution of 
farm holding reinforces the bimodal pattern of agricultural development.
Schultz (1964), a critic of classical models of economic development 
in his prescription to transform traditional agricultures, attacks the 
dualistic phenomenon thus
"...by tailoring agriculture to big tractors, it has 
forced agriculture into an absurd, bimodal structure 
of farm sizes, i.e. exceedingly large... farms and tiny 
plot farms, a bimodal structure based on big tractors 
and many hoes."
He continues:
"Both types are highly inefficient" (Schultz, 1964 p.123)
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In addition the attraction of a larger market, technical economies 
which the small farmers are incapable of achieving (Pant and Jain, 1969 
p.40) and the fact that efficiency increases with experience and pro­
duction have the combined effect of warning that the future control of 
farming may be vested in the long run in the operators with the greatest 
bidding capacity for the agricultural land.
These derivations, in effect, bring to the surface a conflict between 
national output maximization objectives and social equity needs. This 
is probably concurrent with the existing system of agriculture numerically 
dominated by the small farmers who due to their high propensity to consume 
are assumed to have a smaller contribution in raising the amount of 
exportable foodgrains. This is a point discussed in the land reform 
section in Chapter 2 and was not wholly agreed upon.
4.8.2 Private Benefit/Cost Analysis of Mechanization
Coming to the benefit/cost aspect of farm mechanization, it will be 
conceded that the evaluation of mechanization on a wider scale is an 
extremely complex task. Benefits from mechanization according to Nowacki 
(1968) "are doing more to speed up agricultural mechanization than would 
have been achieved by the satisfaction of purely economic conditions" 
(Nowacki 1968).
Presented next is the computation of the operational cost of a 40 hp 
tractor. These calculations are based on the guidelines provided by 
ADB/N (1975).
Cost Analysis for the Operation of a 40 hp Tractor 
(a) Initial Investment Rs.
1. Tractor
2. Garage
60,000
3,000
63,000
(b) Running Cost (yearly) Rs.
1 . Interest @ 15% on the total 
initial cost 5,197
2. Tax and Insurance @ 1% on 
initial cost 630
3. Depreciation on initial cost 5,355
4. Tractor operators salary 
@ Rs. 350.00 a month 4,200
15,382
(c) Variable Cost
1. 3,500 litres of diesel oil 
@ 3.5 litres/hour for 1000
hours at Rs. 2.00/litre 7,000
2. Lubricating Oils
(i) Engine oil changes at 125 
hours' interval 8 litres/ 
change at Rs. 13/litre 832
(ii) Transmission oil change 
at 1000 hours' interval 
25 litres/change at
Rs. 13/litre 325
(iii) Air cleaner oil change at
50 hours’ interval 1.3 litre/
change at Rs. 13/litre 338
(iv) Grease 75
3. Repair & Maintenance @ 6 percent
of initial cost 3,600
12,170
Total operation cost per year = 
b + c = 15,382 + 12,170 
= Rs. 27,552
Cost per hour = 27,552 = Rs. 27.55 
1000
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The above calculations are based on the following assumptions
(i) Life of tractor = ten years
(ii) Normal operational hours per year = 1,000 hours
(iii) The original calculation of the depreciation value 
conducted by the Bank used a fixed rate of 10 
percent a year. This we consider inappropriate
for it does not take into account the salvage 
value. Following Culpin (1968), depreciation
is calculated as,
D = Purchase Price - Salvage Value 
Life
The salvage value for a tractor with a working life of ten years is 
obtained as,
Salvage Value = 1000 - (8.5 x 10)
= 100 - 85 = 15 percent of the purchase 
price. The same rate is
applied to the garage as well.
(iv) Wages and prices of fuel are constant.
(v) Interest is calculated as an average for ten years 
at the principal which diminishes at an annual rate 
of ten percent.
On the benefit side, two studies conducted by the ADB/N (1971 and 
1973) showed investment decisions in mechanization are encouraging in 
terms of private profit to the entrepreneur. Improvements accomplished 
with regards to five different indicators as a result of tractorization 
and other supporting services are shown below (ADB/N, 1973). They are 
expressed in percentages gained over the pre-tractorization situation.
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(i) Cropping Intensity 62.50
(ii) Area Under Irrigation 42.86
(iii) Output/Input Ratio 29.12
(iv) Labour Productivity 153.28
(v) Net Profit 247.55
The increased profit which provides a justification for embarking 
on a mechanization policy are realized through the following.
(1) Increased cropping intensity, either by increasing 
the land area under the crops or by taking additional 
crops made possible by escaping human and bullock 
labour constraints during peak periods.
(2) The mark-up by at least ten percent to the cost of 
operation in the hired out rate of tractors depending 
upon the distance travelled, shape and size of farms, 
their fragmentation and scatteredness, the presence 
of ditches and dykes and more importantly the type
of operation performed.
(3) The extra production achieved by the availability and 
use of improved seeds, fertilizers and irrigation and 
perhaps also from better quality of tillage prepared 
by tractors.
(4) The additional income of Rs. 0.10 to 0.15 per kg of 
foodgrains arising from the time utility added by the 
provision of on-farm storage facilities.
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4.8.3 Mechanization in the Chitawan Valley
Coming specifically to the issue of mechanization in the study area 
it may be seen with reference to Table 4.27 that of the total cropped 
area of 466.29 hectares, the land area ploughed by animals and tractors 
are of almost equal proportions (53:47). The data are cross-tabulated 
to show the areas under various crops using different sources of power 
and different levels of seed and fertilizer technology.
Further classification indicates that the land area in hectares 
cultivated by animals and tractors for the 37 small farms and 18 large 
farms equal 118.82 (74.5%) and 38.20 (25.5%) and 135.09 (42.71%) and 
181.18 (57.30%) respectively. Tractors are used in forty-seven percent 
of the total cropped area, a surprisingly high index of mechanization 
when one takes into account the relatively dense draft animal population 
in the Chitawan Valley area. According to EAPD (1971), the average 
animal population per farm in Chitawan as shown in Table 4.28 is 9.4 as 
compared to the country’s average of only 5.4 heads.
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TABLE 4.27
FREQUENCIES OF CROP OBSERVATIONS AND AREA UNDER DIFFERENT 
TECHNOLOGIES FOR 55 SAMPLE FARMS 
(in hectares)
Source
of
Power
Improved Traditional Row
TotalCrop Small Large Small Large
Rice 6.41 (14.29) 16.85 44.80 82.35
(1.38) 5 (3.07) 3 (3.62)11 (9.61) 8 (17.68)27
Wheat 8.33 22.95 7.97 18.98 58.23
Animal
(1.79) 8 (4.92) 6 (1.71) 5 (4.07) 4 (12.49)23
Maize 19.01 1.64 25.37 16.30 62.32
(4.08)10 (0.35) 1 (5.44)21 (3.50) 7 (13.37)39
Mustard 18.11 7.11 9.77 9.02 44.01
(3.89) 4 (1.52) 3 (2.10)10 (1.94) 3 (9.45)30
Column Total 51.86 45.92 59.96 89.10 246.91
(11.12)37 (8.87)13 (12.87)47 (19.12)22 (53)119
Rice 5.49 40.92 3.23 62.10 111.74
(0.85) 4 (8.78) 4 (0.69) 1 (13.32) 4 (23.97)13
Wheat 7.76 46.56 _ 5.95 60.27
Tractor (1.67) 4 (9.99) 4 0 (1.28) 1 (12.93) 9
Maize _ _ 5.25 17.27 22.53
0 0 (1.13) 2 (3.70) 3 (4.83) 5
Mustard 9.35 — 7.11 8.38 24.84
(2.00) 6 0 (1.52) 4 (1.80) 2 (5.33)12
Column Total 22.60 87.48 15.60 93.70 219.38
(4.91) 4 (18.77) 8 (3.34) 7 (20.10)10 (47) 39
(i) Figures within parentheses indicate percentage of the total
cropped area which is equal to 466.29 hectares.
(ii) Some row and column totals do not tally due to the inclusion 
of second numbers after the decimal.
(iii) To avoid any possible confusion, using both tractors and 
animals are called tractor farms.
(iv) Figures in the lower right hand corners denote the frequencies 
of the respective observations.
TABLE 4.28
LIVESTOCK POPULATION PER FARM
Type Numbers
Bullocks 3.56
Cows
Dry
Milch
2.70
0.47
He-buffaloes 0.40
She-buffaloes 
Dry 
Milch
1.71
0.56
Total 9.40
The table, however, does not indicate the exact number of draft animals. 
As only male animals are used for power purposes, the number of draft 
animals per farm would be less than 3.59 (Bullocks 3.66, Male Buffaloes 
= 0.40) due to age differences and health factors. The present survey's 
result indicated that the number of animals kept for draft purpose on 
small and large farms were 2.35 and 1.0 per hectare respectively.
In a cross country study of agricultural mechanization in its member
g
countries the APO found that
"among member countries Nepal has the highest number of
'human powers' per hectare....However, with the small
holdings (number of) persons engaged in agriculture as
well as draft animals, ... is also the highest, ..." (APO, p.61).
Some of the results of the above study are presented in Tables 4.29
and 4.30.
8 Year of publication not mentioned in the text.
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TABLE 4.29
ARABLE LAND AREA PER HOLDING, NUMBER OF AGRICULTURAL 
WORKING POPULATION, DRAFT ANIMAL, HORSEPOWER PER HECTARE 
AND HORSEPOWER PER AGRICULTURAL POPULATION
Arable Land 
per Holding
Agr. Working 
Pop. per Hect.
Draft Animal 
per Hect.
HP
per Hect.
HP per Agr. 
Working Pop.
Ceylon 1.59 1.20 0.37 0.110 0.009
China 1.11 1.95 0.41 0.146 0.074
India 2.62 0.90 0.51 0.008 0.009
Iran 6.17 0.37 0.12 0.154 0.418
Japan 1.06 2.16 0.30 2.664 1.231
Korea 0.90 1.96 0.59 0.003 0.0013
Nepal 1.22 2.49 1.20 0.004 0.0016
Pakistan 2.37 1.09 0.72 0.013 0.012
Philippines 3.66 0.71 0.26 0.023 0.030
Thailand 3.64 1.10 0.46 0.054 0.050
Vietnam 1.57 2.10 0.61 0.023 0.0039
Average 2.51 0.99 0.50 0.087 0.088
Source: APO: Agricultural Mechanization in Asian countries.
It is observed that despite having the highest population density, 
the animal horse-power is one of the lowest in Nepal. The animals are 
thus often too weak to produce the required draft.
Increasing human settlement into the previous grazing areas in the 
Valley and the closing of forests have caused a severe competition between 
man and livestock for food. To the advantage of man, animals (being 
versatile in food habit) are being raised on diets ranging widely in the 
proportions of grains and roughages. Rice,straw and husk which have
little alternative use were the main diet of animals except during 
periods when their power was in maximum demand. Maize flour was the most
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TABLE 4.30
TOTAL POWERS USED BY FARMERS PER HECTARE 
OF ARABLE LAND
(Unit: horsepower)
Human
Power
Animal
Power
Mechanical
Power
Total
Powers
HPs 
per 
Hect.
Percent
to
Total
(%)
HPs 
per 
Hect.
Percent
to
Total
<%)
HPs 
per 
Hect.
Percent
to
Total
(%)
HPs 
per 
Hect.
Percent
to
Total
(%)
Ceylon 0.120 32 0.148 39 0.110 29 0.378 100
China 0.195 39 0.164 32 0.146 29 0.505 100
India 0.037 15 0.204 82 0.008 3 0.249 100
Iran 0.090 31 0.048 16 0.154 53 0.292 100
Japan 0.216 7 0.120 4 2.664 89 3.000 100
Korea 0.196 45 0.236 54 0.003 1 0.435 100
Nepal 0.249 34 0.480 65 0.004 1 0.733 100
Pakistan 0.109 27 0.288 70 0.013 3 0.410 100
PhilippinesO.071 36 0.104 53 0.023 12 0.198 100
Thailand 0.110 32 0.184 53 0.054 15 0.348 100
Vietnam 0.210 44 0.244 51 0.023 5 0.477 100
Average 0.100 26 0.200 52 0.087 22 0.387 100
Source: APO: Agricultural Mechanization in Asian Countries.
common concentrate fed to the animals but very seldom ad libitum. This 
was due to the low stock of foodgrain within the household during peak 
periods of demands for all inputs when cash is required most. Low 
nutrient (energy) concentration in straw which is also bulky and poorly 
digestible, combined with limited voluntary food intake arising from 
limited stomach size of the small body-sized animals have resulted in 
poor work performance.
Most cattle in the study are of a local non-descript type and are 
potentially improvable if proper selection and breeding techniques are
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applied. But from a sociologist's description, the "not change 
oriented" farmers "refuse to slaughter useless cattle" or even improve 
cattle breed by artificial insemination (The Atlantic, 1976). Some 
consider that the religious taboo against cattle slaughter is due to 
the fact that possession of livestock is synonymous with wealth.
The scenario of the farm power situation presented above suggests 
why the large farms in particular, owing to a shortage of animal labour 
in their own farms and the seemingly unpredictable capacity of the hired 
draft animals, are taking to the practice of mechanization. As a result 
import demand for tractors is being gradually felt as Table 4.31 and 
Appendix 12 depict.
TABLE 4.31
PROJECTED DEMAND FOR TRACTORS
Year Nepal Chitawan
1973/74 452 18
1974/75 317 10
1975/76 326 17
1976/77 313 14
1977/78 338 13
1978/79 326 15
1979/80 319 14
Source: ADB/N
Considering the leakage through private imports, the data from 
Table 4.31 suggests that the number of tractors in the Valley is expected 
to have increased by more than fivefold to 101 by the end of the decade 
starting from 18 in 1973/74.
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The pattern of tractor use among both tractor owning and tractor 
renting farms in the sample was extremely mixed. Of the 55 farms, 25 
used only animals, one used only tractor and 29 used both animals and 
tractors for various crops during the year covered by the survey.
Even the four large tractor owning farms retained draft animals. This 
was necessary because attachments needed to modify tractors for work in 
wet rice fields had not yet been introduced. Additional reasons ranged 
from fuel shortages and lack of on-farm repair facilities, i.e. emergency 
conditions to contingency purposes.
It was notable that the use of tractors was not confined to large 
farmers alone. Even the smallest groups of farms used tractors.
Reasons varied from the relief from the drudgery of working long hours 
under sun or rain and the nuisance of directing animals at work to a 
mere enthusiasm for technical innovation. Easing of workloads by the 
use of tractors was considered a factor more critical than timeliness, 
and it also gave some farmers an opportunity to find wage jobs. This 
was essential for some farmers to meet cash needs for agricultural inputs 
during the planting period. Still others used tractors only on a portion 
of their land to help them catch up with the planting time.
The present data showed that the ploughing capacity of the animals 
ranged from 0.3 to 1.0 hectare a day depending upon the type of attach­
ment, age, breed, nutritional conditions, health and the working 
conditions of the soil. It was reported that although for short periods 
animals could work for up to eight hours a day, their normal capacity 
is about four to five hours a day excluding travelling time.
Table 4.32 shows the amount of time required by a 40 hp tractor for 
performing various types of farm operations. When compared to the
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animal capacities just mentioned it is not difficult to understand why 
both small and large farms (particularly the latter where both manpower 
and draft capacity per hectare is lower compared to the former) are 
using tractors during times of important farm activities.
Tractors were used with both traditional and improved seeds.
Tractor owners were found not to have used the tractors regularly for all 
the crops in their farms. Instead they hired out tractors for non- 
agricultural purposes such as hauling timber from sawmills to the market. 
Likewise not a single tractor hiring farm had used tractor services 
continuously since it had first started hiring tractors.
4.8.4 Effects of Tractorization on Human Labour Employment
In order to assess the employment effects of tractorization the use 
of the Mann-Whitney-Wilcoxon Test which was described and used to find 
the effects of farm size on labour input applied to the farm in Section 
4.5 is made again. Employing formulae 1 to 4 whenever appropriate, the 
results listed in Table 4.33 were obtained. The table shows the 
magnitude and direction of the change in human labour utilization for 
ten different tests conducted for ten pairs of sub-samples. The 
probabilities obtained from Table J for this test are much higher than 
the ones obtained in Table 4.24 which was a comparison between employment 
in small and large farms. This suggests that the distribution of the 
ten pairs of sub-samples in the present case are closer to one another 
within each pair than when the pairs of sub-samples were formed to 
study the effect of farm size on human labour utilization.
It is observed as said earlier that the differences in man-days 
utilized per hectare of crop between animal and tractor using farms are 
not as great as that between small and large sized farms. The plus signs
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indicate an expected increase in the use of total labour per hectare 
in tractor using farms and the minus signs indicate the anticipated 
displacement of human labour in days in tractor using farms as compared 
to animal using farms. These mean differences between tractor and 
animal using farms are confirmed in all cases except in the case of 
wheat in small farms using improved technology where the value of p 
is 0.533. Due to the occurrence of one odd tie of a pair of observations 
from each group, the ranking system when reversed for the tied group put the 
value of p at 0.467. This particular case where the value of p is found 
to approach 0.5 is therefore considered indefinite.
Small farms using tractors recorded an increment of labour 
utilization in all cases greater than in animal using farms. The number 
of man-days increment varied from two in the inconclusive case just 
mentioned to nine days in maize under traditional technology.
In large farms the results are rather mixed but when viewed in terms 
of the level of technology adopted it appears that tractor using farms 
use less labour under traditional technology than under improved 
technology. One exception to the latter is the case of mustard in 
large farms using tractors and improved technology.
The higher number of man-days in the small farms operating with 
tractor in relation to those operating with animals can be interpreted 
mainly as the lavish use of household labour which is in excess in 
relation to the size of the farm. Similarly, the high density of draft 
animals, use of which is made equally intensively and require human 
labour to man them^helps supports the indicated trend. This may be 
appreciated in terms of a smaller variation in the difference in the 
number of man-days utilized, the maximum difference being nine man-days
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between tractor using and animal using farms.
It is expected that due to general labour shortage conditions 
the tractor using large farms would suggest a more uniform pattern 
of effect on human labour use. The greater number of man-days 
utilized by p large tractor farm operating at improved technology 
than an animal using farm can be understood in the light of the 
increased labour requirements of improved technology for intercultural 
practices except in the case of mustard which is not weeded. It may 
be noticed that inter-cultural practices are allocated less labour in 
traditional technology than in improved technology. The argument 
being built is that the observed differences in the number of man-days 
used between tractor using and animal using large farms does not 
directly emerge from the use of tractor alone. It may be recalled 
that tractor use is often limited to the operation of field preparation. 
We therefore proceed more specifically to observe the effect of the use 
of tractor on the labour utilization rate at land preparation by per­
forming the MWW test on the data. Table 4.34 contains the results thus 
obtained.
It is interesting to note that in all but two cases, i.e. maize and 
mustard in small farms using traditional practices, farms using tractors 
use less labour than those which are animal using. Of the two ex­
ceptions, the case of maize which records one single extra man-day can 
be dismissed as insignificant in a small farm situation. With regards 
to mustard, it is plausible to expect the additional seven days as this 
crop is sown in one of the most slack seasons. The difference of as 
much as 17 man-days in the small farm situation growing improved wheat 
deserves attention for the comment made previously about the intensive
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use of family labour in small farms appears to be contradicted here. 
Incidentally the labour displaced at field preparation by the use of 
tractors in this particular case is highest even when compared to any 
of the large farm situations. On closer examination, it appeared that 
the farms represented in the group in the present context are generally 
(i) the larger farms of the small size group, and 
(ii) comprised of both Khet and Bari.
Since more than two crops are grown in such farms (unlike in the farms 
with only Bari) both Bari and Khet crops compete for labour and hence 
the emergence of the need to mechanize for labour saving purposes.
The same explanation is forwarded to all the cases in large farms 
owning larger Bari areas where tractor use has displaced human labour 
at the off-field preparation from a minimum of seven man-days in mustard 
at traditional technology and in wheat at improved technology to eleven 
man-days per hectare in rice under both levels of technology. The need 
to mechanize on large farms is, however, more of a 'felt' need than in 
small farms which we found to be using tractors for reasons other than 
the ’actual’ need.
On the basis of the above findings it may be concluded that tractors
have a labour-displacing effect at field preparation but its effect on
the total labour utilization per hectare of crop enterprise can not be
singled out due to the involvement of various post-land preparation
operations, the frequency and type of which varies from one farm to
9another and depends on a host of factors. The quantification of these
For example, winnowing depends upon wind velocity and threshing 
is done by hand labour by treading the harvested product by animal feet 
or tractors.
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factors is beyond the scope of this thesis.
4.9 Biological-Chemical Technology and Employment
The MWW test was applied again on the data to determine the impact 
of a shift in seed-fertilizer technology on the number of workers 
employed. The results for 10 different pairs of sub-samples, each 
belonging to a given farm size and using a specified type of technology, 
are summarized in Table 4.35.
Of the 10 pairs of sub-samples, 4 represent small farms and 6 
represent large farms. Interpreting firstly the results of the small 
farm group, it is seen that all the four crops except maize have recorded 
a positive difference in the number of man-days between improved 
technology and traditional technology. These positive differences are 
not all statistically significant, however. In the case of rice, the 
critical value of U, i.e. 12, is less than the observed value of U , which 
is 24, meaning that the null hypothesis is accepted. Likewise in 
mustard the value of critical U is equal to 19 (at a = 0.01) which is 
less than the observed value which is 30. But at a = 0.05, the most
commonly used significance level in the MWW test, the observed value of 
U is less than that of critical value (=41). The results in the case 
of the wheat crop is purely the event of the alternative hypothesis.
Maize presents a specially interesting case in that the difference in 
the number in man-days utilized between the two technologies is negative 
(minus 2) unlike in the three crops just discussed. This negative 
difference is, however, statistically insignificant, for p assumes the 
value of 0.1190 which exceeds 0.01, the value of a. Therefore, on the 
basis of the results, wheat and mustard have clearly utilized more labour
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under traditional technology than under improved technology on a 
statistically significant scale.
In the particular case of small farms, the differences between 
y^-y^ are relatively small in both cases where was accepted. This 
phenomenon, it may be repeated, is a reflection of land being scarce in 
relation to the size of the family work force in small farms and the 
resulting intensive use of the unpaid family members regardless of 
the type of technology followed. There, however, existed a common 
psychological consciousness among all farmers about the high cultivation 
standards of high yielding varieties of seeds. On the basis of the 
smaller difference in the average number of man-days employed under 
the two technologies in small farms than in large farms, it may be con­
cluded that labour utilization in the former is less responsive to 
technological shifts than in large farms.
Now considering the large farms, of the 6 observations, all but one 
exhibit an increased level of labour utilization by the use of improved 
technology. The exception is the rice crop grown in large farms using 
tractors where (y^-y^) = -4 man-days. Here, unlike the case of maize 
grown in small farms using animals, the null hypothesis is rejected in 
favour of the alternative hypothesis since p takes the value of 0.343<0.5. 
All 5 cases where y^-y^>0 are statistically significant except the case 
of mustard (grown in large farms using animals). The value of p is 0.5 
and hence the decision lies in the rejection region. Therefore, four 
out of six cases in the large farm group suggest that the use of 
additional labour is involved by a shift from traditional to improved 
technology.
Altogether 4 of a total of 10 observations have been encountered
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where (i) either (ii) or if p^p^, HQ was accepted. It may be
observed that where p^p , the differences between the two were the 
lowest of all (-2 in maize grown in small farms using animals, and -4 
in rice grown in large farms using tractors). The fact that the 
negative difference between the average number of man-days employed in 
these two cases were minimal, and that the difference in the case of 
maize in small farms was not statistically significant, lends support 
to the general finding that improved technology is more labour intensive 
than traditional technology.
The incremental man-days are, however, different from one sample 
unit to another. Referring to the large farms using animals, the 
number of man-days increased by 9.8 percent in wheat in farms using 
tractors, and by 16 percent in rice, 50 percent in wheat and 17 percent 
in mustard. A mention was made previously about the high cultivation 
standards of improved varieties of seeds. Accordingly, the best part 
of the differences can be explained by the involvement of intercultural 
practices, which form an important part of improved technology. Most 
obvious of all is the weeding labour, which shoots up from 17 to 28 
man-days in rice, none to 12 man-days in wheat and 16 to 23 man-days 
in maize in the case of large farms using animals (Tables 4.11 and 4.13).
It is notable that weeding is not undertaken in wheat grown under 
traditional technology where the absence of irrigation water and 
fertilizers keeps weed development low making weeding less urgent than 
in monsoon crops which demand weeding labour under both technologies due 
to moist soil conditions.
Unlike the wide variations in weeding labour, the labour requirements 
for land preparation and transplanting for improved rice varieties were
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almost similar to those for local varieties. With increased grain yield 
under improved technology (to be seen in Section 4.11) one would also 
expect some increase in harvest and post-harvest labour needs of improved 
technology. But as the crop observations from Tables 4.6 to 4.13 
suggest, there is no consistency in the direction of the change in the 
number of man-days used for harvest and post-harvest operations. Out 
of 10 cases, only 6 record an increase in harvest labour and only 5 record 
an increase in the post-harvest operations. The inconclusiveness of 
the findings with connection to the volume of output and the post-harvest 
labour, in particular, arises from the relatively flexible nature and 
timing of the operations. It was indicated earlier that the labour 
utilization data on operations like threshing, winnowing, sun-drying of 
grains and milling were most susceptible to errors as those operations 
are performed over a stretched period of time as determined by factors 
like rate of household consumption of the produce and price movements.
In brief, the dominating feature of the results arrived at so far 
in the current section has been a promotion of employment level by a 
switch in technology. This is encouraging because besides the prospects 
of increased production of modern farm inputs to the entrepreneur, the 
extra demand for labour generated by this process will result in an 
increased use of the family labour as well as hired labour who would 
otherwise have remained underemployed.
4.9.1 Rate of Adoption
Attention is now drawn to the fact that despite such potential 
advantages associated with the use of improved technology, it will be 
found difficult to comprehend that after nearly a quarter of a century's
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long experience, the rate of adoption in the Chitawan Valley, one of the 
areas most applauded for the rapid progress it has made, is still low.
It is recalled from Table 3.2 that there was no substantial departure 
from the use of traditional technology except some occasional rises in 
the use of improved wheat seeds. Development economists who advocate 
the diffusion of labour intensive modern technology may, in fact, be 
puzzled by such an outcome.
Referring to the survey data which at its first glance shows the 
area under improved technology to be as high as 46 percent of the total 
cropped area, a quick remark pointing out the inconsistency in the 
adoption rate between the sample and the district as a whole appears 
inevitable.
The reasons believed to be underlying such a discrepancy need 
clarification. Firstly the possible sampling error: In addition to
the relatively small size of the sample, this may be due to the fact 
that the selection of a large number of farms represented in the sample 
had been either suggested by or had approached the various agricultural 
development institutions in the Valley. Hence the resulting possibly 
biased nature of the sample estimates for the whole Valley is reiterated 
here. Secondly, a possible cause is a matter of how one defines improved 
technology. The label 'improved technology' as applied here does not 
embrace all the necessary attributes of a normally conceived package of 
biological-chemical technology. Agronomists define it to comprise 
modern physical inputs (seeds, fertilizers, chemicals and irrigation) as 
well as recommended organizational practices related to the doses and 
dates of input applications and technical guidance. The present 
definition of it, on the other hand, has been quite broad and includes
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cases reporting the use of improved seeds or even selected local seeds 
irrespective of the use of other physical inputs. It also disregards 
conventional farm practices associated with modern technology.
Encounters with experiences such as the application of less than the 
recommended doses of fertilizers, response to fertilizers by some local 
varieties and the difficulty in defining an irrigated field prompted us 
to classify crops using partial technology under improved technology.
Time factor and other circumstances in which the data were collected 
rendered it impossible to attend to the cultivation procedures for 
individual crops in detail, thereby making a more precise classification 
of technology outside the scope of the study.
The seemingly high rate of innovation suggested by the survey data 
may therefore not be misunderstood for the improved technology as 
classified here is only a partial one. Furthermore, as in the case of 
tractors which were used randomly for different crops by the tractor 
using farms, users of improved technology did not demonstrate regularity 
in their use of modern inputs. Only 7 farms (12.72%) of the 55 farms 
were operating at improved technology on a regular basis. Officials
from agricultural input supply institutions estimated that no more than 
20 percent of the households had applied a complete package of prescribed 
technology in the previous years.
Some common explanations directly obtained or inferred from the 
survey data, and both official and unofficial sources, which help under­
stand the only partial or poor response to improved technology follow:
(i) Contrary to the classical allusion made to farmers
10 They are farms numbered 10, 11, 12, 32, 34, 36 and 44.
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as to their being uninnovative or unreceptive, the 
motivation to innovate was not generally lacking.
Forty-three (79.62%) of the 55 sample farms had used 
improved technology in at least one of the crop 
enterprises. What stopped them from using the new 
technology consistently seemed to be their fundamental 
behavioural rule of reacting under various uncert­
ainties (e.g. price and yield fluctuations, and 
vagaries of weather). These elements were crucial 
in their decision making process. A complete change 
of technology was thus considered undesirable. Some 
striking instances attributing to the low rate of 
adoption are listed below.
Apart from capital constraints and unreliable availability of purchased 
inputs, a gap in technical guidance constituted an important part of the 
explanation. Seasonal urgency of farm operations are acute in the 
cultivation of high-yielding varieties. Their time-bound nature if not 
attended to (e.g. a delay in planting) is associated with a decline in 
yield. Evidence of this fact was obtained from the Rampur Agricultural 
Centre: wheat planted after the third week of December yielded at least
5 percent less than normal yield rate.
Additional examples are: while some farmers who had applied nitro­
genous fertilizer to local seeds realized a less than normal yield, others 
who had used a second generation of hybrid maize seeds without prior 
knowledge of the outcome reported serious losses. An almost unfailingly 
reported answer to the slow rate of adoption was the early ripening 
nature of most modern varieties thereby attracting more pests. Quick
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maturing varieties of crops were found to be exceedingly more prone than 
their local counterparts to insect pest attack, damage by birds and 
freely grazing animals.
(ii) Food habit also had a role to play. The market
prices of foodgrains of improved varieties fetched 
a price 5 percent less than that of traditional 
varieties. The price differential was linked with 
the poor palatibility (taste, colour and texture) 
of the new variety food grains.
(iii) While yield variability concerned small farmers, year 
to year price variability was more important to the 
more resourceful farmers. The preceding year’s 
price level appeared to be a chief determinant of 
the current year's planned output. Farm gate 
prices of rice were reported to have fluctuated by 
the range of 67 percent in the year prior to the 
survey. Lack of incentives in the form of on-farm 
storage facilities or price support programs thus 
seemed to challenge the effectiveness of labour 
intensity of improved technology in large farms 
capable of extra production and employment generation.
The pay-off by the use of fertilizer in the Chitawan Valley is not 
as attractive as in many other areas of Nepal. This has been demonstrated 
by Damen (1973) in a fertilizer trial study of six districts of Nepal.
The revenue/cost-ratios (value of increased yields divided by incremental 
cost of fertilizer application) is shown in Table 4.36.
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TABLE 4.36
REVENUE-COST RATIO OF NITROGEN FERTILIZER USE
Crop: Rice Wheat Maize
N:P:K: 70-50-20 140-50-20 70-50-20 140-50-20 70-45-30 140-45-30
District
Chitawan 1.89 2.00 1.68 1.79 1.48 1.31
Kavre 2.11 2.36 1.65 2.27 2.37 2.62
Nuwakot 2.92 2.41 4.92 3.61 4.63 3.25
Makwanpur 5.29 5.59 2.63 3.61 1.96 2.01
Bara 2.08 2.98 2.62 3.60 2.12 2.13
Parsa 1.58 1.94 1.58 2.05 0.24 2.02
The nitrogen efficiency, in terms of kg.grain/kg.N in rice, wheat 
and maize in Chitawan, has been calculated at 16.7 to 17.5, 7.9 to 10.2, 
and 12.3 to 14.0 respectively, and these figures are generally lower 
compared to those in other districts. (See Diagrams 4.13 - 4.15.) The 
low response to nitrogen arises from the nutrient rich soil of the 
Chitawan Valley, which, being a previously forested area, has a thick 
layer of humus at the surface.
Although local production of nitrogenous fertilizer has been shown 
to be cheaper, all fertilizers are still imported. Complaints about 
untimely supply of both seeds and fertilizers were not uncommon. Instead, 
home produced animal dung seemed to be applied in very heavy doses.
Green manuring was not practiced.
(iv) Water management, a vital component of improved 
technology and the lack of it has been referred 
to at various stages in the thesis but more dis­
cussion is still desirable.
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DIAGRAM 4.13 DIAGRAM 4.14
Nitrogen Fertilizer Responses for 
Improved Paddy (IR20) in 
Six Districts (1971-72)
Nitrogen Fertilizer Response for 
Improved Local Maize in 
Six Districts (1971-72)
Rate of Application Kg/Ha
Race of Application Kg/Ha
DIAGRAM 4.15
Nitrogen Fertilizer Responses for 
Improved Wheat (S331) in 
Six Districts (1971-72)
0 Kg N 
60 Kg P205
60 Kg K20
60 Kg S 
60 Kg P ^
60 Kg K,0
120 Kg N 
60 Kg P,0^
40 Kg K.,0
Kate of Application Kg/Ha
Source: Damen, P.J.C. (1973), Preliminary Statistical and Economical Analysis of 
Fertilizer Experiments on Paddy, Maize and Wheat, 1971-1972 Revised,
Department of Agriculture, Ministry of Food, Agriculture and Irrigation, Nepal
196
While some farms represented in the sample had irrigation provisions 
it cannot be said with certainty whether they are effectively irrigated. 
Again, this difficulty arises from the lack of a commonly accepted 
definition of irrigation. Generally, a field with 50% irrigation was 
considered to be an irrigated field but whether this was meant in terms 
of the soil surface covered with water or in terms of meeting the water 
requirements of crops is not clear. Some farmers also considered an 
irrigable field to be synonymous with an irrigated field. This 
category included the farms where channels were dug from the streams or 
rivers, the level of water in which, was eventually determined by the 
amount of rainfall. In stricter terms none of these definitions can 
be considered functional for they do not relate irrigation to the actual 
water requirement of crops. The area under irrigation was noted as 
per respondent's own view, and it applied only to Khet as Bari land is 
generally considered to be dry.
Considering the farms wholly or partly endowed with Khet, frequency- 
wise 13 out of 17 (72 percent) of the small farms and 11 out of 18 (61 
percent) of the large farms were at least partly irrigated. The small 
farms had 21.55 hectares (71.42 percent of 30.17 hectares of Khet) and 
the large farms had 80.38 hectares (45.34% of 117.26 hectares of Khet) 
irrigated. Excluding the non-irrigated farms, the proportion of 
irrigated area in the total area with irrigation provision were 99.44% 
and 96.62% in the small and the large farms respectively. The average 
irrigated area per farm with and without zero irrigated area were 1.19 
and 1.64 hectares for small farms and 4.46 and 7.30 hectares for large 
farms respectively. Twelve of the 13 small farms and 6 of the 11 large 
farms were wholly irrigated.
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The availability of a relatively higher number of workers per 
hectare and the smallness of the farm size itself makes it possible to 
arrange irrigation provisions on a higher proportion of the area in small 
farms than in the large farms. From this it may be inferred that the 
rate of labour-induced capital formation with respect to land improve­
ment in small farms is higher than in large farms.
The area under improved technology in the former is 58 percent of 
the total area as compared to 50 percent of the total area in the latter. 
The lack of irrigation water - a foremost limiting factor in a fertilizer­
using technology - thus explains both the low cropping intensity 
(especially in winter) and the gap in the use of improved technology in 
the large farms. The low rate of land utilization in winter can be 
understood by relating the water requirement of crops with the pre­
cipitation pattern. Most of all, wheat seems to suffer moisture 
stress conditions when grown on a rainfed system. The importance of 
water for wheat at various stages of its growing cycle, e.g. tilling, 
heading and grain filling stages cannot be exaggerated. Similarly, the 
water requirement of maize is highest at tasselling but simultaneously 
this crop is also extremely susceptible to water logging. The last 
example underlies the significance of the drainage system.
Water management provisions (irrigation plus drainage) being virtually 
out of the question in a more or less rainfed system of farming, a trade­
off existed between high yield and greater yield variability. Small 
farmers were generally inclined to prefer output maximization at the 
cost of accepting a lower average level of profit subject to a low 
variance.
(v) In recent years institutional farm credit has occupied
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such an instrumental role in agricultural innovation 
that an inquiry into this area was considered 
worthwhile.
Table 4.37 shows costs of production of the four crops under study 
at an improved level of technology.
TABLE 4.37
COST OF PRODUCTION PER HECTARE
Crops Seeds
(Rs.)
Fertilizers
(Rs.)
Chemicals
(Rs.)
Labour Cost 
Including 
Animal and 
Human Labour 
(Rs.)
Total
Expenses
(Rs.)
Rice 100 400 60 575 1135
Wheat 150 540 20 300 1010
Maize 45 350 45 480 920
Mustard 50 225 250 525
Source: ADB/N
The above table which is used as a guideline by the ADB/N for loan 
analysis, shows that labour cost (human and animal) is dominant except 
in the case of wheat. The survey data indicated that small farms are in 
a position to supply their own human labour and draft animals requirement. 
Despite this advantage the expenses incurred on non-labour inputs range 
from 49.34 percent in rice to 70.30 percent in wheat. In addition to 
these cash needs small farmers also occasionally need consumption credit. 
This was seen in a simple household budget analysis of the small farmers. 
Their farm income was variously supplemented from other sources such as 
(i) wage-earnings
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(ii) hiring out animals
(iii) sale of milk and livestock
(iv) income from hill agriculture.
Cases such as distress sale of household food grains and selling top soil 
to kilns for brick production were also reported.
While the lack of non-labour (physical modern inputs) was a major 
obstacle to shifting to improved technology in small farms, it was mostly 
the insufficiency of household labour and draft animals that caused some 
large farms to mechanize and the non-mechanized large farms to operate 
mostly on traditional technology and/or reduce the cropped area.
It was surprising that the lending institutions did not encourage 
loans for human labour and draft animals, unlike for other inputs. This 
tendency was explained by the involvement of cash transactions leading 
to the possibility of misutilization of the loan. Truly, since no 
organized market exists for human labour and draft animals, loans for 
biological sources of power are apt to misutilization. Physical inputs 
such as seeds and fertilizers are extended in the form of a tied loan 
(in kind) by the supply institutions, on the production of a voucher 
the borrower is issued by the lending institution.
Some general aspects of the existing credit policies are briefly 
mentioned in the following paragraph.
Insufficiency of transport and personnel with the lending institutions, 
high overhead costs of loan assessment and servicing of loan (follow up 
measures including supervision and collection) appeared to be the chief 
reasons for the concentration of loan among large farms. The volume of 
the total loan to be disbursed or the target area to be covered rather 
than the frequency of the number of farmers to be financed appeared to
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be the dominating feature, although not an intended criterion, of the 
loan policy.
On the farmers’ side, besides the inability of many of them to offer 
a mortgage concurrent to the lending institutions, some were found un­
willing to risk their property in an attempt to try a new technology. 
Generally farmers were aware of the availability of credit from formal 
sources. Apart from the fear of their property being confiscated in 
the event of crop failure, limited knowledge about the type, terms and 
conditions of the servicing prevented them from approaching the credit 
institutions for loan. The revitalized agricultural credit co-operatives 
focussed at small farmers' development had started functioning only 
recently and so the evaluation of their performance is not attempted.
4.9.2 Effect of Combined Technology on Employment
We have, so far, studied the effects of two different components 
of technology (power and non-power inputs) separately on human labour 
employment. Finally, an attempt is made now to observe the joint effect 
of both components of technology on the number of man-days utilized.
Stated differently, what happens to labour use when a shift is made from 
a traditional/animal using technology to an improved/tractor using tech­
nology is to be investigated.
Only four pairs of sub-samples, two each for rice and wheat, could 
be formed from the available data for this purpose. The results ob­
tained by the application of the MWW - test on the data revealed the
results summarized in Table 4.38.
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TABLE 4.38
RESULTS OF MWW TEST PERFORMED TO COMPARE LABOUR 
UTILIZATION RATES PER HECTARE BETWEEN TRADITIONAL/ 
ANIMAL AND IMPROVED/TRACTOR TECHNOLOGIES
Crop Rice Wheat
Farm Size ni n2 yIT yTA ylT_yTAobs
U
crit P ni n2 yiT yTA yiT_yTA
U
obs crit P
Small 4 11 126 119 +7 16
0
(a=
0.001
8
(a=
0.05)
4 5 98 91 +7 8 0.365
Large 4 8 89 88 +1 16 0.3534 4 67 58 +9 5 0.243
= Mean man-days employed in Improved/Tractor Technology 
y = Mean man-days employed in Traditional/Animal Technology 
obs = observed 
crit= critical
The difference in the number of man-days employed between improved/ 
tractor using technology and traditional/animal using technology is 
positive in all the 4 pairs compared. The value of (y -y ) ranges fromi. i. J.
one man-day in rice grown in large farms to nine man-days in wheat also 
grown in large farms. The case of rice grown in small farms records a 
positive difference of 7 man-days but statistically the result lies in 
the region of the null hypothesis since the observed value of U = 16 > 
the critical value of U at both levels of significance. The case of 
rice grown in large farms can also be said to be marginal on the grounds 
that the increment of one man-day is negligible and that the observed 
value of p is close to 0.5 at which the null hypothesis is accepted.
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In contrast to rice, a minimum of 7 man-days differential is seen 
in wheat grown in small and large farms and the corresponding p values 
support these differences statistically. Some of the explanations to 
these findings have already been dealt with in earlier sections. But 
it may be added that the relative insensitivity of total labour use to 
a complete change in technology underlines the importance of the rice 
crop as a staple food grain. Despite the statistical insignificance 
of the incremental man-days in both situations growing rice, it is 
observed that a change from traditional/animal using technology to 
improved/tractor using technology has definitely not reduced total 
labour utilization. It will be recalled that while tractors displaced 
labour at field preparation, improved technology demanded additional 
labour for carrying out the intercultural operations. Now after com­
bining these two forces acting in opposite directions it is concluded 
on the basis of the results that the net effect lies on the positive side.
4.10 Labour and Land Productivity
Since it is the degree of gainful employment which is ultimately 
connected with the employment of human labour, an effort is made to 
relate labour productivity to the number of workers employed. Unfort­
unately we are limited to the use of a single year's data and therefore 
the interpretation of the results need caution.
By applying proper weighting procedures, the average yield rate 
and the average physical product per worker was first computed.
Originally yields were recorded in the conventional volume units and 
were later converted into kg. per hectare by using the standard co­
efficients provided by EAPD (1972).
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Table 4.39 depicts the results of the MWW-Test performed on 11 
pairs of sub-samples for the purpose of studying average land and labour 
productivities in small and large farms operating at 4 different tech­
nological combinations.
Before discussing the results it may be mentioned that n^ and n^ 
in the case of maize grown in small and large farms using traditional 
technology and animals are equal to 15 and 6 instead of 21 and 15 as 
used in earlier sections. These differences arose as the farms where 
the observations are missing had harvested green cobs of maize in at 
least a portion of the land, the production record for which was not 
available.
Only one situation was found where the average yield rate in small 
farms lags behind that in the large farms. This is the case of 
mustard crops grown in a traditional/tractor using technology where the 
difference in yield (p -p ) is equal to -50 kg. per hectare. Here the
O  J-j
observed value of U = 3 has an associated probability of 0.4 which 
implies that is rejected in favour of . It may be noted that this 
particular observation has one of the lowest representations of the two 
groups of sub-samples (n^=2, n^=4).
A simple sensitivity test revealed that at a hypothetical value of 
U=3, one less than the observed value, the value of p rises to 0.6 from 
the present 0.4. The oscillation of the value of p around 0.5 may be 
used to render less power to the statistical significance of the only 
exceptional and under-represented case of mustard. It is also noticed 
that the difference of -50 kgs. per hectare is one of the lowest among 
the 11 observations for which the test was performed.
Disregarding the isolated case just discussed, the incremental
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yield in small farms to that over large farms ranged from a minimum of 
3.68 percent in maize grown in traditional/tractor using technology to 
a maximum of 43.56 in maize grown in improved/animal using technology. 
These positive differences are not, however, all supported by the MWW 
statistics. There are two cases which are either statistically in­
significant or inconclusive. The case of mustard grown in traditional/ 
animal using technology lies in the rejection region. Since the 
observed and critical values of U coincide at 4, the positive difference 
noted in mustard is not statistically significant. It may again be 
noticed that the difference in yield of mustard of 49 kg./hectare is 
also one of the lowest among the 11 observations.
An indefinite result is shown by maize grown under the improved 
animal situation. No critical value of U is listed in Table K when 
n^=l for comparison with the observed value of U which is zero. The 
results for the remaining eight cases indicate that the yield rate per 
unit area of land stochastically bears an inverse relationship with the 
farm size at all levels of technology.
The average physical product of labour in terms of kg. of grain per 
worker is on the other hand stochastically lower in small farms than in 
large farms (Table 4.10). There are, however, two exceptions. They 
are (i) maize grown in improved/animal using technology for which the 
value of critical U is not available and (ii) wheat grown in traditional/ 
animal using forms which exhibits a positive difference 5.8 kg. of grain 
per worker. The difference in the average physical product between the 
small and the large farms in the 9 statistically significant cases 
ranged from -0.35 kg. of rice in an traditional/animal using technology 
to 17.93 kg. of mustard in a traditional/tractor using technology.
The direct relationship between farm size and average physical 
product of labour and the inverse relationship between the former and 
yield rate per hectare, as established so far are, of course, not 
surprising given the change in factor proportions as farm size varies.
As the results suggest, dividing the total farm output by a relatively 
small input such as labour on the large farms or land in the small ones 
would attribute too great a share to that input. Since crop land is 
the most limited resource, labour, in small farms has been used lavishly 
in making intensive use of the tillable land resource available. Because 
of this labour efficiency, as measured in terms of output per man-day 
worked has been lower in small farms than in large farms.
4.11 Output and Technology
Recognizing again that a study of the relationship between technical 
change and productivity will fall short of precision in the lack of a 
time-series data, we proceed to check whether there exist any association 
between the two factors. Simple arithmetic mean values of the yield 
rate as shown in Table 4.40 are used for this purpose.
Considering the effect of seed-fertilizer technology on the level 
of output first, data are available only for crops grown under animal- 
drawn conditions. A higher level of yield is recorded by all crops 
grown under improved technology than those under traditional technology. 
This is as expected but the incremental yield obtained under improved 
technology varies widely from 15.7 percent in wheat grown in small 
farms to 74 percent in rice grown in large farms. Such a wide variation 
of the extra yield is caused by the randomness in the composition and 
the intensity in the use of the constituents of the improved technology.
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With regards to the effect of the type of farm power on the level 
of output the results depict a less clear picture than the one demon­
strated by seed-fertilizer technology. Of the eight pairs of sub­
samples used for the comparison of yield rates, all except wheat grown 
in both small and large farms using improved technology, and maize 
grown in small farms using traditional technology, recorded an increase 
of yield by using tractors. Yield increments took place in both cases 
of rice and both cases of mustard where tractors were used. Mustard, 
owing to its small sized seed, is generally expected to perform better 
in a fine pulverized soil which favours germination leading to a good 
crop stand. There were 5 positive differences and 3 negative ones in 
the yield rates of crops between tractor cultivated and animal cultivated 
farms. The range in these differences is much smaller unlike in the 
case of biological-chemical technology. The maximum increase and 
decrease in yield as a proportion of that obtained under traditional 
technology was 8.48 percent in mustard grown in large farms and 8.9 
percent in wheat grown in large farms using improved technology. The
indefinite and relatively small impact of mechanical technology on 
output rate can be used to interpret that a minimum threshold of tillage 
operations is imperative but additional work related to land preparation 
has only slight effects on the yield rate. Farmers who had used animals 
in addition to using tractors for land preparation for the same crop did 
not report any notable change in yield that could be ascribed to the 
excessive ploughing and harrowing. The relative lack of insensitivity 
of yield to the type of farm power as against to the type of seed- 
fertilizer technology is also supported by another comparative
study that involved four pairs of sub-samples. A complete change of
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technology from traditional/animal situation to improved/tractor situation 
depicted the additional yield obtained under the latter as a proportion 
of that obtained under the former to lie in the range of 25 percent in 
wheat in small farms to 63 percent in wheat in large farms.
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CHAPTER 5
SUMMARY, CONCLUSIONS AND POLICY RECOMMENDATIONS
Accompanied by a brief summary of the preceding chapters, this 
concluding chapter consists of policy implications based on the results 
of the analysis, and other related comments.
Introducing the growing problem of rural unemployment in developing 
countries, Chapter 1 indicated that the situation had been aggravated 
by the adoption of wrong policies. The need to embark on an employment- 
oriented strategy was sufficiently justified by major economic as well 
as socio-political advantages associated with the employment approach. 
Opposed to the employment approach was the "poverty" school of thought 
which relying on Keynesian redistributive measures aimed at the maximiz­
ation of output. The redistributive approach was argued against due 
to its limited applicability in developing countries emerging from 
deficiencies in fiscal and administrative institutions.
A review of some leading theoretical literature on the subject 
revealed the irrelevance of Lewis-type planning models of development 
which assumed zero or even negative marginal productivity of labour.
The most obvious evidence rendering the surplus labour doctrine 
impertinent to reality was the high growth rate of population, implying 
that the development of the industrial sector is not handicapped by a 
shortage in the supply of labour from the agricultural sector.
Exposing a quarter of a century’s long experience with planned 
economic development in Nepal, Chapter 2 suggested that the country was
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no exception to the model of a labour-surplus economy provided by Ranis. 
Limited employment opportunities in non-agricultural sectors had led 
agriculture, the only sector open to new entrants in the labour force, 
to employ well over 90 percent of the country's work force. The 
existence of a wide spread under-employment and unemployment of the 
agricultural labour force, as demonstrated by Pant and Jain (1969) was 
thus abundantly clear. Due to the limited prospect of transferring the 
rural workforce to other sectors, generation of gainful employment 
must take place within the agricultural sector to mitigate the problem 
at all. It may suffice to say that recognizing the seriousness of 
the problem the NPC (1975) in its Fifth Plan has singled out employment 
policy with the objective of maximum utilization of the manpower.
However, as Doran (1975) states (with reference to the Kenyan case) 
"...policies must be coordinated in an attempt to reduce the unemployment 
problem at all" (Doran, 1975, p.91).
Farm management data collected from 55 households engaged in farming 
in the Chitawan Valley were analysed for the purpose of assessing the 
nature and magnitude of the rural unemployment prevailing there. Of 
the three methodologies, namely (i) labour withdrawal, (ii) labour 
productivity and (iii) labour utilization^reviewed the "labour available 
versus labour employed" variant of the labour utilization approach was 
adopted. Extreme inter and intra farm heterogeneity in the availability 
of resources, and intensity of resource use led the study to follow a 
synthetic farm approach. Nine different farm situations were synthesized 
from the data provided by 158 crop observations. Farm size, type of 
land, level of technology and source of farm power were the 4 criteria 
around which the synthetic farms were constructed.
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The degree of employment was assessed on the basis of the Leontieff- 
type fixed labour coefficients obtained by weighting cultivation- 
specific total labour utilization by the land area respective to each 
crop. The Mann-Whitney/Wilcoxon test, a non-parametric test suitable 
for small samples, as the present, was employed to determine the 
statistical significance of the results.
Major findings of the study with respect to farm size, labour, and 
output relationships were:
(i) Size of the land holding was directly related to the 
total absolute number of family workers per farm and 
inversely related to the number of family workers per 
hectare of land.
(ii) Labour input applied per hectare of cropped land and 
intensity of cropping was inversely related to the 
size of the land holding.
(iii) Whereas output per hectare increased as the size of 
the holding decreased, the average physical product 
of labour increased with the increase in farm size.
These results are not independent of one another. The trend in 
the relationships between the various variables are basically explained 
by differences among farm households in their endowments of land and 
labour. Since the option of remunerative employment outside the family 
farm did not exist, labour was free (zero opportunity cost) for use 
within the household. The small size of the operation made it impelling 
for small farms to maximize output (family welfare) as against profit. 
Cost of cultivation appeared to be dominated by the labour component.
For analytical purposes, it is, however, only the paid-out cost of
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labour (i.e. hired labour) that is relevant. Under those circumstances, 
the unpaid family labour was used lavishly in small farms to make 
maximum utilization of the most scarce factor, crop land. The 
availability of family labour which was in excess in relation to the 
land made it possible to attain a high rate of cropping intensity and 
the application of high doses of the free labour input increased pro­
duction, but at a diminishing rate as shown by the low average physical 
product.
A high degree of under-employment was found to be prevailing in 
all farm situations even after incorporating into the model the time 
occupied in off-farm and non-farm activities for which 65 days were 
allocated in a year. Annual employment (unemployment) figures ranged 
from 138 (227) man-days for farm Group A (II) to 199 (166) man-days for 
farm Group B (II) . The seriousness of the problem in the study area 
as a whole is reflected in the number of idle days which,on the basis 
of the following three assumptions that we consider most conservative, 
was over 14,000,000 man-days per year.
1. Labour force participation rate of 60 percent.
2. Non-agricultural labour force of as much as 
20 percent - a figure higher than national 
average, given the expanding trade and commercial 
sector in the Valley.
3. Unemployment rate of 45 percent, the lowest figure 
exhibited by the present study and the highest 
being 62 percent.
Since the observed unemployment was mostly of a seasonal nature, 
the question of agricultural labour being redundant is dismissed as
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irrelevant. Also, the cyclical nature of the demand for agricultural 
labour rules out the possibility of full employment as applied in 
industry. Nonetheless, it is important to find measures to utilize 
such a potential reservoir of presently underutilized human resources 
to a maximum possible level. It may be re-emphasized that the venue 
of additional employment is bound to be the farming sector itself with 
the only option of generating work opportunities either in the family 
farm or the non-family farm.
Land Redistribution
The amount of land area available for cultivation per farm being 
an important determinant of both employment and output, the observed 
imbalance between small and large farms with respect to raan/land ratio 
takes us to the issue of land redistribution. The irony in the land 
ownership pattern which was heavily skewed towards the large farms that 
only constituted a minority of the total number of land holdings in the 
Chitawan Valley, allegedly a planned settlement area, serves as a yard­
stick to infer that far worse situations would be prevailing in other 
areas of the country.
Although the advantages of land redistribution are recognized, at 
least on social equity grounds, it also needs to be stressed that 
"Agrarian reforms may not increase and may actually reduce employment 
opportunities unless they are geared specifically to employment goals" 
(Sternberg, 1967). In view of (i) the incapacity to bring more land 
area under the plow for new distribution and (ii) the fact that 
agrarian reform cannot be hastened to attain quick fruition the only 
alternative to create new employment opportunities is a more intensive
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use of the existing cultivated-land resources. Also, under-employment 
was consistently concentrated in the winter season in the small and 
the large farms alike. It can therefore be concluded that the lack of 
access to sufficient land does not fully explain the observed unemployment 
rates because it is technologically possible to cure seasonal unemployment. 
Three factors that appear to be mainly, and singly or jointly^responsible for 
the observed under-employment, were (i) lack of irrigation (water 
management), (ii) imperfection in the labour market and (iii) insufficiency 
of non-human power.
Irrigation
The remarkably uneven pattern of precipitation makes irrigation a 
vital input to the Chitawan Valley's agriculture. Lack of irrigation 
affected the employment situation in two different ways: (1) it made
a large number of farms characteristic of monsoon monoculture, preventing 
them from winter cropping. Of the two winter crops, wheat and mustard,
(the former owing to its higher water requirement than that of the latter) 
were either missing in the farm plans or had low land coverage. (2) In 
addition to causing low cropping intensity the lack of irrigation (or 
more precisely water management) acted as a rigid obstacle to the spread 
of improved seeds of both summer and winter crops. Only when an assured 
delivery of water to the field is possible, it can be expected of farmers 
to take more crops in the crop calendar and to grow new varieties. As 
a policy suggestion, assistance to repair and maintain the already 
existing irrigation projects is essential. This would involve less 
capital than the creation of new ones. For small farms operating under 
rainfed conditions and where irrigation is a remote possibility, inter-
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cropping in the monsoon season is feasible. Narang (1969) has 
demonstrated that intercropping of maize with soybean in place of 
monocropping of maize showed only a slight reduction in the yield 
of monocropped maize.
Technology
Four major findings revealed by a series of comparative studies to 
determine the impact of technological change on employment and output 
levels are listed below:
(i) The use of tractors displaced human labour at preparatory 
tillage operations.
(ii) The type of farm power (animals or tractors) used did 
not exhibit any definite correlation with output per 
unit area of land. Alternatively, yields of crops
were indifferent to the type of traction used.
(iii) Besides producing high output levels, as expected, the 
use of improved seed and fertilizer technology also 
raised employment/hectare.
(iv) Tractor-cum-improved technology increased both output 
and employment"*""^  per hectare, the incremental output 
arising solely from biological-chemical technology.
High labour standards of improved technology (from iii) 
more than offset the negative impact of tractors on 
employment (from i).
11 ABD/N (1971) has also reported that tractorization combined with
new technology increased labour utilization/hectare by 28.19 percent of 
the original level.
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From the above findings it clearly follows that although tractors 
displaced human labour at land preparation, they have a vast potential 
of expanding the production frontier and employment level by increasing 
the cropping intensity, due to their high efficiency. But the low 
cropping intensity even among the large, irrigated tractor-owning farms 
suggests that the land-augmenting effect of mechanization is still to 
be realized. Although the cropping intensity among the tractor owning 
farms was low, the tractors did not remain idle as they were hired out 
against the intended farm mechanization policy even to small farms and 
also for non-agricultural purposes.
Going a step further, the reasons for hiring of tractors by the 
small farms included utility preference for leisure and mere enthusiasm 
for mechanical innovation. But on purely economic grounds the use of 
tractors on small farms where the family labour as well as draft animals 
are under-utilized cannot be justified. An additional line of defense 
to this argument is provided by the well established system of exchanging 
family and animal labour among small farms. As increased use of labour 
raised output per hectare and the type of farm power used was virtually 
unrelated to the yield rate, investment on a tractor to produce what 
the available on-farm resources could equally well produce is clearly 
wasteful. Under these conditions, neither does there arise any reason 
to cut down the utilization of the freely available family labour from 
the current level, nor would any economic gain be realized by doing so.
It is true, however, that the existing draft animals, due to their 
poor breed and nutrition conditions, will prove inadequate to cope with 
heavier power demands associated with improved technology and increased 
cropping frequency. Raising their efficiency essentially means the
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development of the livestock enterprise as a whole.
Continued pre-dominance of animal husbandry on both religious and 
economic grounds provides a basis for the introduction of an economically 
viable system of crop and livestock integration. In light of the 
farmers' experience in managing these two mutually supporting activities, 
the proposal entailing the following specific points deserve consideration.
a. Upgrading the local breeds by selection and cross­
breeding with improved breeds.
b. Fodder and pasture development.
c. Promotion of livestock markets.
d. A gradual policy to shift to the multi-purpose 
(meat, milk, draft-power) buffalo enterprise due 
to the religious ban on cattle slaughter is also 
worth examining.
Coming to the case of large farms, the most binding constraint in 
fully harnessing the land-realising effect of tractorization in the 
large farms was the seasonal unavailability of labour. Insufficiency 
of available labour to carry out the extra work resulting from increased 
cropping frequency and the use of improved technology made tractorization 
at the present more as a labour-saving device than as a land-saving 
device. Despite its beneficial effects on employment and output, on 
the basis of which tractorization combined with improved technology is 
recommended for large farms, labour unavailability appeared to act as 
an obstacle towards realizing the potential of the combined technology. 
Three possible solutions to the labour shortage problem are discussed
next.
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1. Increasing Capital/Labour Ratio in Agriculture
On a closer examination it appeared that the under-utilization of 
land in large farms was an outcome of the partial nature of mechanization. 
The use of tractors was more or less confined to field preparation, the 
most important operation of all in farming and the only operation which 
required power supplementary to hand labour. Other operations could be 
performed by human labour alone. Thus while tractors solved the problem 
of human labour and animal power scarcity at field preparation, the amount 
of labour available proved inadequate to handle the additional task at 
other periods, created by the use of a combined technology. Therefore, 
it may be implied that the lack of vertical integration in mechanization 
has prevented the full horizontal proliferation of the use of tractors 
at land preparation. Increasing capital intensity in agriculture, 
however, defeats the very purpose of employment creation, given the 
general labour-abundant nature of the economy. There are also other 
diseconomies associated with a capital intensive type of farming that 
would result in widening income inequality; some of these are outlined 
below.
(i) A direct effect will be reduced income opportunity 
for small farmers who supplement their crop income 
by hiring out draft animals to large farms. ADB/N 
(1971) reports that the total demand for bullock 
labour decreased by as much as two-thirds after the 
introduction of tractors. Apparently, many farms 
currently using tractors previously relied on
hired-in animals.
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(ii) Tenants will lose their protection and eventually
12the possibility of their eviction arises.
(iii) A depressing effect on prices of farm products to 
the disadvantage of small farmers.
To quote Clayton (1974) -
"At the sectoral level, the scale economies which bias 
mechanization in favour of the larger farmers mean that 
increased market supplies come principally from this 
source. Over time, these increased supplies tend to 
lower market prices with the result that small farmers 
are likely to be absolutely worse off in income terms 
as a result of the bias in favour of big farms."
2. Change in Cropping Pattern
The bottlenecks in the supply of hired labour from local sources can 
also be ascribed to some extent to the homogeneous cropping pattern in 
the study area. It is, in turn, governed by (i) the rainfall pattern, 
and (ii) the preponderance of small farms where crop production is restricted 
to a narrow range of food grains suggesting the subsistent nature of 
farming. As a result peak periods of demand for labour for all the 
farms occur simultaneously thereby restricting inter-farm mobility of 
labour.
The labour shortage problem can be alleviated to some extent by the 
introduction of non-photosensitive and quick maturing varieties of crops, 
at least in farms bestowed with an all the year round irrigation system. 
Proper crop and variety selection can partially overcome the labour 
shortage situation in large farms by levelling out and increasing family
This tendency has also been substantiated by Finney (1972) in his 
study of mechanization in West Pakistan - an excellent material to refer, 
both for its contents and other literatures given at the bibliography.
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labour utilization. Double cropping of rice - the most labour intensive 
of the 4 crops dealt with here-and yearly crop rotations with more than 
two crops included (such as rice-maize-wheat) have already been success­
fully demonstrated by the Rampur Agricultural Center and are carried out 
under irrigated conditions.
Diversification of crop enterprises is another aspect worth taking
into account in the formulation of new farm plans but its applicability
will be limited to large commercial farms owing to the subsistent nature
of production in small farms. Chitawan Valley’s access to transport
and contiguity to processing industries favours the production of cash
crops such as sugarcane and tobacco which are more profitable and more
13labour-intensive than grain crops.
It may also be added that the process of selection, development and 
dissemination of new crops and crop varieties should take into account 
minor factors (e.g. palatibility) which are often overlooked. Similarly, 
the possibility of clashes between the new timing of crop operations with 
non-farm activities ought to be kept to a minimum. New farm plans may 
merely shift the incidence of peak periods without actually alleviating 
their severity.
3. Labour Transfer
For the purpose of reducing the peak period pressure the large farms 
exhibited a tendency of maintaining a pool of permanent hired workers. 
Since even the family labour remained idle during the off-peak seasons
Examples are tobacco and sugarcane which utilize as many as 248 and 
274 man-day per hectare according to EAPD (1973): Cost of cultivation of
major crops in Hills and Tarai region of Nepal, 1971-72, Department of 
Food and Agricultural Marketing Services, MAMSO, Occasional Paper No 1, 
Kathmandu (June).
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it is understandable why permanent workers were not hired in numbers 
sufficient to meet the peak demand; it would only increase fixed cost.
Some large farms had even reacted to the undependable supply of local 
labour by guaranteeing seasonal employment to migrant workers at 
generally high wage rates. Labour shortages still persisted.
When local labour supply falls short of the demand, commuting of 
labour from other regions must take place. The following paragraph 
dealing with measures to increase inter-regional labour mobility, in 
addition to being applicable in the particular case of the Chitawan 
Valley, can be extended to an aggregate level in pursuit of increasing 
native employment in the Tarai regions, most of the demand for hired 
labour at present being met by Indians.
Rapid development of transport in recent years is expected to increase 
the volume of migrant workers as well as their frequency of commuting from 
the hills to the Tarai. This potential workforce can be effectively 
utilized by setting up employment exchange centres at properly chosen 
areas. These centres would be expected to act as mediators between the 
Tarai operations and the migrant workers. To assure labour supply to 
the Tarai agriculture a systematic study to assess the demand for seasonal 
labour is essential. A knowledge of migration response to real wage 
differentials between the origin and destination is also important to 
assess the potential labour supply. Likewise, assurance of the avail­
ability of work in the Tarai for the migrants is equally important. This 
effect may be achieved by making winter cropping compulsory at least in 
those farms where irrigation is available. Likewise, when Tarai 
agriculture is at its slack, the unskilled migrants may be mobilized to the
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building and real construction sectors. Incidentally construction pro­
jects are active in winter when agriculture is generally slack. The 
feasibility of increasing the labour component in the factor mix as 
demonstrated in Chapter 2 provides a firm basis for maximizing labour 
use in infrastructure development projects.
Hence, in view of the future prospect of increased labour mobility, 
a long run policy to gradually phase out mechanization in its present 
form and replace it with appropriate technology is worth considering. 
That is assuming the level of mechanization is both output increasing 
and employment neutral or preferably employment generating, adoption of 
such intermediate technology should be encouraged.
Farm Credit
Although it was not an integral part of the study, farm credit 
appeared to be instrumental in promoting employment through the spread 
of labour intensive biological-chemical technology. The financial 
dualism in the formal credit market between small and large farms has 
prompted us to briefly offer a few suggestions.
(i) Identification of the needy farmers.
(ii) Credit policy should change to the inclusion of 
a minimum number of small farms rather than the 
flat target area to be covered.
Limitations of the Study
Two particular criticisms can be made of the present study, both 
of which are related to deficiencies in data.
(1) On first impressions, it will probably appear that
the thesis is cast rather broadly, starting with
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cross-country comparisons of rural unemployment, 
then dealing with an aggregate view of the 
unemployment situation in Nepal in Chapter 2 and 
only thereafter tapering to the analytical part 
relating to the case of the Chitawan Valley.
This was not accidental. The fact that the 
thesis is rather regrettably the first ever under­
taken that has explicitly studied the rural un­
employment situation in a Nepalese setting self­
explains the obligatory need of consulting 
foreign literature in order to acquire a systematic 
knowledge of the problem as revealed by the 
experience of other countries.
(2) Memory bias in reporting of data during the inter­
views was not unanticipated given the widespread 
illiteracy among farmers and the complete lack 
of farm record maintenance system. As a result 
the author was obliged to resort to numerous 
assumptions on which depend the validity of the 
results.
Some specific areas where the data collection procedures leave more 
to be desired and may be considered in the future are referred to below, 
(i) An ensuing suggestion is therefore the need to 
develop a better system of data collection that 
would minimize errors. Since any study of rural 
unemployment involves at least one year's data it 
is recommended that a one-shot survey should be
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abandoned. In a time and resource scarce 
environment, it is considered that the best 
source of data would be the field level staff 
of the various agricultural development 
institutions (preferably the extension workers).
This would require an orientation about the type 
of data needed, the purpose of the data and an 
incentive for the extra work involved to the 
data collector. The data collector would be 
expected to interview the farmer at appropriate 
intervals depending upon the season in order to 
minimize the discrepancy arising from memory gap.
(ii) The labour utilization approach to measure employment 
can be interpreted in two different ways: labour
actually employed and the standard labour re­
quirements. These two measures can differ from 
one another depending upon factors such as land- 
labour ratio in individual farm households, market 
wage rate and non-economic factors, an example of 
which is the traditional institution of mutual 
exchange labour which is used irrespective of the 
effective demand for extra labour. Only the 
data on the amount of labour actually employed 
was sought in the course of the present survey.
If both types of information are available, they 
can be easily compared with one another to determine
the degree of overemployment or underemployment as
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the case may be. The amount of labour required 
is economically a more relevant concept in relation 
to the employment situation. Labour coefficients 
obtained from large farms are expected to be closer 
to the standard labour requirement due to the 
involvement of wage labour for which records are 
more easily available than for mutual exchange 
labour used commonly among small farms.
(iii) In order to assess correctly the effect of various 
factors such as farm size and technology, a prior 
knowledge of the whole population is essential so 
that the desired type of farm can be included in 
the sample through the application of stratified 
random sample techniques. By doing so the 
definitional intricacies encountered in the present 
study in the cases of irrigation and technology 
can be overcome and more accurate results can be 
obtained.
(iv) It has already been said that it is important to 
take into account the socio-cultural aspects of 
rural life in a study of rural unemployment. The 
ethnic diversity in the Chitawan Valley, essentially 
a migrant’s community,presented special difficulties 
in reconciling the differences between farmers 
belonging to different castes or tribes with respect 
to labour supply behaviour (child and female labour 
participation, value of leisure, non-farm activities,
etc). Therefore, an old traditional village 
society representing a more or less homogeneous 
population is expected to yield a more coherent
result.
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A P P E N D I C E S
APPENDIX 1
AGE DISTRIBUTION OF THE NEPALESE POPULATION 
(percentage)
Year
Age
Group
1971 1976 1981 1986
0-4 14.4 15.5 15.3 15.5
5-9 14.0 12.9 13.1 12.9
10-14 11.5 12.3 11.3 11.5
15-19 9.3 10.1 10.9 9.9
20-30 16.1 15.3 15.8 16.9
30-40 13.2 12.7 12.0 11.3
40-50 9.3 9.7 9.7 9.2
50-60 5.8 6.0 6.4 6.7
60-70 4.1 3.4 3.5 3.7
70-80 1.2 1.7 1.8 1.6
80 and above 0.1 0.2 0.3 0.4
Total 100.0 100.0 100.0 100.0
Source: CBS (1974): Population Projections for Nepal
1971-1986 (August).
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APPENDIX 2
ECONOMICALLY ACTIVE POPULATION CLASSIFIED BY 
INDUSTRY, OCCUPATION AND EMPLOYMENT STATUS, 1971
Classification Persons Engaged 
(thousand)
Percentage
Distribution
Industry:
Agriculture, hunting, etc. 4579 94.4
Services 138 2.8
Trade and Commerce 67 1.4
Manufacturing 52 1.1
Transport, storage, etc. 10 0.2
Construction 5 0.1
Electricity, Gas, etc. 2 -
Occupation:
Farming and related 4580 94.4
Production workers 106 2.2
Sales and related 60 1.2
Clerical 47 1.0
Services 34 0.7
Professional and technical 25 0.5
Administration 1 -
Employment Status:
Self employed 4170 85.9
Employee 453 9.3
Unpaid family workers 208 4.3
Employer 22 0.5
Source: CBS (1975): Population Census 1971, Abstracts.
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APPENDIX 4
SECTORWISE BREAKDOWN OF PUBLIC SECTOR EXPENDITURE 
IN NEPAL IN THE FIVE PLAN PERIODS
Sector Plan Plan Plan Plan Plan. V
I II III IV Minimum Maximum
1. Agriculture 95
(28.7)
117
(19.6)
378
(21.6)
662.8
(26.0)
1839.70
(29.8)
2278.70
(30.2)
2. Transport and 
Communication
124
(37.6)
144
(23.9)
615
(35.4)
1050
(41)
1432.80
(23.2)
1996.30
(26.4)
3. Industry and 
Power
55
(16.6)
193
(32.2)
385
(22.1)
470
(18.5)
1380.70
(22.4)
1506
(20.0)
4. Social 57 147 363 367.20 1516.80 1770.00
Services and (17.1) (24.3) (20.9) (14.4) (24.6) (23.4)
Others
Total 331 601 1741 2550 6170 7540
(100) (100) (100) (100) (100) (100)
Source: (i) Sakiyama, T. (1972). Evaluation of Third Plan
Agricultural Performance (1965/66-1969-70) 
Nepal.
(ii) Dhital, B.P. (1970). Role of Agriculture in 
Economic Development of Nepal.
(iii) Fourth Plan (1970-75), (1972) National Planning 
Commission, Nepal.
(iv) The Fifth Plan (1975-80), (1975) In Brief, Nepal.
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s
N o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
4 6
47
48
49
50
51
52
53
54
55
A P P E N D I X  6
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FARM S I / . P  AND LAN D TV PL
Fa rm 
8 i z c  
(Ha)
Area Under 
I r r i g a t i o n
KheL Area Bn r i A rea
(Ha) ?. of  
T o t a l
( H a ) ' ' % of  
Tot  a 1
(Ha) /  o f  
To ta l
0 . 51 0 . 51 100
0. 39 0 . 3 9 100
0. 53 0.  53 100
0. 82 0 . 82 100
1. 01 1 . 01 100
1 . 37 1 .37 100
0. 96 0 . 9 6 100
2 . 73 2 . 7 3 100
1 . 90 1 . 90 100
2. 23 2 . 2 3 100
3. 05 3.05 100
2. 78 2 . 7 8 100
3. 86 3 . 8 6 100
1. 62 1 .62 100
2 #12 2 . 12 100
2. 74 2 . 74 100
1. 38 1. 38 100
3. 70 3 . 70 100
2 . 21 2 . 21 100
3. 40 1 . 70 50 1. 70 50 1 . 70 50
2. 88 1. 44 50 1 .44 50
3. 32 1 . 66 50 1 . 66 50
1. 98 0. 99 50 0. 99 50 0 . 9 9 50
2. 12 1. 06 50 1 . 06 50 1.06 50
3. 76 1. 88 50 1 . 8 8 50
1.,56 0. 59 37 . 82 0 . 97 62. 18
3 .86 3.,05 79. 01 0 . 81 20. 99
2,. 74 2. 19 79. 92 2., 19 79. 92 0 . 5 5 20. 08
2,.83 1. 74 61. 48 1 ., 74 61. 48 1.09 38. 52
3 .97 0. 68 1 7 . 12 0,.80 20. 15 3.17 79. 85
2 .83 1. 74 61. 48 1 ,. 74 61. 48 1 .09 38. 52
1 .53 0. 64 41. 83 0..64 41. 83 0 . 8 9 58.,17
2 .70 1.,26 46. 66 1 ,.26 46. .66 1.44 53. ,34
i .81 1 .,81 100 1 .81 100
2 .37 2., 37 100 2 .37 100
3 .66 2.,02 55. .19 2 .02 55. ,19 1.64 44. ,81
3 .23 3 .23 100 3 .23 100
4 .02 0 .92 22,.88 0 .92 22 ,.88 3 . 10 77..12
5 .87 3 . 79 64,.56 2 . 0 8 35,.44
4 . 70 1 .25 26,.59 1 .25 26,, 59 3 .45 73,.41
6 .92 4 .28 61,.84 2 . 64 38,.16
5 .86 5 .86 100 5 .86 100
7 . 74 7 .74 100 7 . 74 100
8 .51 6 .61 77,.67 8 .51 100
12 .69 9 .55 75 .25 12 .69 100
28 .55 18 .55 64,.97 1 0 . 00 35 .03
13 .39 13 . 39 100
22 . 73 22 .73 100
25 .06 25 .06 100
10 .57 4 .86 45 .97 4 . 86 45 .97 5.71 54 .63
12 .27 8 .56 69 .76 8 .56 69 . 76 3.71 30 .24
9 .76 6 .27 64 .24 3.49 35 .76
11 .43 11 .43 100 10 .12 88 .53 1 .31 11 .47
7 .59 7 .59 100 5 .95 78 .39 1 .64 21 .61
19 .87 16 .01 80 .57 16 . 73 84 .19 3.14 15 .81
1
->
3
A
3
6
7
8
9
10
11
12
13
1A
15
16
17
18
19
20
21
22
23
2A
25
26
27
28
29
30
31
32
33
3A
35
36
37
38
39
AO
A3
A 2
A3
AA
A5
A6
A 7
A8
A9
50
51
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FAMILY LABOUR AND PERMANENT LABOUR FOR INDIVIDUAL SAMPLE FARMS
A
5 
A
6 
!
2
7 
9 
6 
A 
6
11
8
7
5 
A
9
10
3
6 
A 
A
5
8 
3 
A
12
A
3
6 
A 
7 
5
5 
3 
A
6 
9
7 
6
8
10 
8
13
9
23
17
19
26
16
19
8
13
15
'"59 N<15 U D N> +N<59 15
= N
F P L=F+1
1 1 2 2 2
1 1 2 3 3
1 i 3 3
2 1 3 3 3
1 1 2 1 1
2
1
1
1
3
1
u
1
4
1 i 1 3 6 1 7
1 1 2 A A
1 1 2 2 2
2 1 3 3 3
1 3 2 6 5 1 6
2 1 3 5 5
1 1 1 3 A A
l 1 A A
l 1 2 2 2
A 1 5 A A
2 1 1 1 5 5 1 6
1 1 2 1 1 2
1 1 2 A A
1 1 3 3
1 1 2 2 1 3
2 1 3 2 1 3
3 1 A A 3 7
1 1 2 1 1
1 1 3 3
2 1 2 5 7 2 9
1 i 2 2 2
i i 2 2
1 i 2 A A
i 1 3 3
1 1 i 3 A 1 5
i 1 A A
2 i 3 2 2
1 i 2 1 1 2
i 1 3 3
1 i 2 A A
2 i 3 6 1 7
1 1 1 i A 3 1 A
i 1 5 5
1 2 i A A 1 5
2 1 i A 6 3 9
1 i 2 . 6 6
2 1 2 5 8 2 10
2 1 3 6 2 8
1 5 3 9 1A 7 21
2 3 2 7 1 0 8 1 8
1 3 2 2 8 1 1 7 1 8
2 A i 3 10 1 6 9 25
2 2 2 6 10 10
2 i i 2 6 1 3 7 20
i i 2 6 6
2 i 2 5 8 A 12
1 1 2 2 6 9 8 17
i 1 9 A 1310
Al’l’KNDI X 8
ARKA UN OK R INDIVIU 
Wheal
Il'AI. CHOI'S ( l la)
Ri c e Mtiizi* Must . i rd
Imp.  T r a d . Imp.  T r a d . 1 mp . T r a d .  Imp. T r a d .
A T A 3 A T A 1 A 1 A 1 A 1 A T
1 0 . 5 1  0 . 5 1
2 0 . 1 9  0 . 3 9
i 0 . 5 3  0 . 5 3
4 0 . 8 2  0 . 8 2
5 0 . 8 1  1 . 01
6 0 . 8 7  1 . 1 7
7 0 . 9 6  0 . 9 6
8 1 . 7 3  1 . 5 6
9 1 . 9 0  0 . 9 5
10 2 . 2 3 2 . 2  3
11 1 . 0 5 3 . 0 5
12 2 . 7 8 2 . 1 2
13 3 . 8 6 2 . 5 7
14 1 . 6 2 1 . 2 2
15 2 . 1 2  2 . 1 2
16 2 . 7 4  1 . 0 4
17 . 42 0 . 9 6  1 . 3 8
18 1 . 18 2 . 5 2  0 . 6 2
19 0 . 3 1 1 . 8 8  0 . 7 1
20 1 . 70 1 . 70 0 . 9 4  1 . 2 2
21 1 . 44 1 . 4 1 1 . 44 i .4-4
22 1 . 6 6 1 . 6 6 1 . 6 6  1 . 6 6
23 0 . 9 9 (1.99 0 . 9 9
24 1 . 06 0 . 5 2 0 . 9 4  1 . 0 6
25 1 . 8 8 0 . 9 7 0 . 5 4 1 . 8 8
26 0 . 5 9 0 . 2 1 0 . 9 6 0 . 9 6
27 3 . 0 5 1 . 8 7 0 . 8 1  0 . 8 1
28 2 . 1 9 2 . 1 9 0 . 5 5
29 1 . 74 1 . 74 1 . 0 9  1 . 0 9
30 0 . 6 8 0 . 6 8 3 . 1 7  3 . 1 7
31 1 . 74 1 . 74 0 . 8 5  1 . 0 9
32 0 . 6 4 0 . 6 4 0 . 8 9 0 . 8 9
33 1 . 2 6 1 . 2 6 1 . 4 4  0 . 7 3
34 1 . 8 1 1 .81
35 2 . 3  7 1 .62
36 2 . 0 2 2 . 0 2 i . 64 1 . 64
37 3 . 2 3 1 . 97
38 0 . 9 2 0 . 9 2 2 . 6 7  2 . 6  7
39 3.  79 2 . 0 8  2 . 0 8
40 1 . 25 1 . 2 5 1 . 5 7  3 . 4 5
41 3 . 71 1.71 2 . 6 4  1 . 8 8
42 5 . 8 6 5 . 86
43 7.  74 7 . 7 4
44 8 . 5 1 8 . 5 1
45 6 . 2 3  6 . 3 6 1 2 . 6 9
46 1 8 . 5 5 1 0 . 0  3 . 5 9
47 1 1 . 6 1
48 1 6 . 5 9 4 . 7 2
49 1 9 . 2 2 5 . 1 9 3 . 5 6
50 4 . 8 6 2 . 7 0 5 . 7 1
51 8 . 5 6 6 . 5 1 3 . 71
52 6 . 2 7 2 . 5 6 2 . 8 9  3 . 4 9
53 1 0 . 1 2 1 0 . 1 2 1 . 3 1
54 5 . 9 5 5 . 9 5 1 . 64 1 . 64
55 1 6 . 0 1 11) .0 1 3 . 1 4
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imp = Improved 
Tr ad  = T r a d i t i o n a l  
A = Animal  Us i ng 
T = T r a c t o r  Us i ng
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Al* 1* IN I) 1 X II
I.A1301K I I I I I  ZA I ION (MAN-DAYS) ; OROIP C; I ARM SI/ .L:  LARCL < 1 3 .7 1  IIA);  
LAND I YI’L : KULT
T e c h n o l o g y
ObSCIVCd/ R=l’t  i 1 i / c d IAN Ki.li MAR APR MAY ILN III  Ale; SLPT iu: i Nov Di:c A nnua l
P u t e n t i a  1 11=11 i re d  
S = S u r p 1 us 1 I I I  1 1 1  11 I 11- 1 1 1 1 I I I  1 1 1  1 1 1  11 i I I I  i l l  1 1
T o t a l
R 1 no l s l 1 70 240 141 13 258 252 2b 1 25 1472
I m p r o v c d / O b s e r v e d II 43 57 51 153
T r a c t o r S 201 201 201 201 201 -.1 AH 201 201 21 -  201 00  201 100 201 201 201 - -  175 201 201 170 3305
C ( l ) R 34 3 329 20b 288 103 41 101 350 55 55 2139
P o t e n t i a l II 142 128 5 87 100 150 017
S 201 201 201 201 201 - - 201 201 - -  201 JO 201 100 201 201 201 - -  140 201 201 140 3302
K 77 16b 2A6 170 141 59 16A 3 74 1403
T r a d  i t i o n a l / O b s o r v e d II 4 3 173 218
An i ma 1 S 201 201 201 201 201 124 IS 201 201 - 25 201 00  201 142 201 201 201 J 7 -  201 201 201 201 30 39
c: ( i i ) K 1()J 3 >6 2 a s 20b 164 b9 192 502 2002
P o t e n t i a l 11 155 87 30 1 608
S 201 201 201 201 201 11) - 201 201 - -  201 37 201 1 12 201 201 201 9 -  201 201 201 201 _ 3430
R 179 1 AO 16A 188 188 305 240 70 1480
T r a d i t i o n a 1/ O b s e r v e d H 104 45 149
T r a c t o r S 201 201 201 201 201 22 01 201 201 17 11 201 11 201 201 201 201 201 ~ -  201 201 131 201 34 39
C ( l l l ) R 384 102 192 219 219 850 288 151 2111
P o t e n t i a  1 II 181 101 18 18 155 87 502
S 201 201 201 201 201 - - 201 201 9 -  201 -  201 201 201 201 201 - -  201 201 50 201 32 75
R 70 108 198 281 240 1 75 152 164 284 64 1748
I nip r o v e d / O b s e r v e d 11 80 43 83 208
A n im a 1 .... .... S 12 i 201 20 1 20 ! 201 91 1 201 201 -  201 20 2 0 J  49 201 201 201 201 J7 1 37_ 201 201 .
C( 1 V) R I n ,  2 U .'.2S 329 288  200  178 192 >39 137 2692
P o t e n t i a  1 ii .12 2 2  A 128 87 5 J  38 814
.........s ............. Ki 201 201 201 201 - - 201 201 - -  201 -  201 21 201 201 201 201 9 -  04 201 201 2940
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APPENDIX 12
TRACTOR IMPORTS IN NEPAL
Importing No of Tractors Total
1965-66 1966-67 1967-68 1968-69 1969-70 1970-74 1975
Land Reform 
Saving 
Corp.1
200
(48 HP)
200
National
Trading
Ltd.1
20 20 30 10
(48 HP) 
50
(20 HP)
80
(48 HP) 
50
(20 HP)
100
(60 HP)
360
Birgunj
Sugar
Factory
5
(48 HP) 
(40 HP)
10
(48 HP) 
(40 HP)
25
(48 HP) 
(40 HP)
40
Private ODealers
91 32 33 37 28 100 35 356
Agricultural 
Developmen t 
Bank
3430 4160 590
Total 111 57 73 122 358 630 195 1546
Source: ADB/N
Notes: 1 Russian Tractors (48 HP)
2 Mainly MF 1035 (35 HP), International 45 HP, Ford 3000 
Massey-Ferguson 135 (45 HP)
Ford 3000 (46 HP)
3
4
